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PROCEEDINGS 


OP TUB 


SCIENTIFIC MEETINGS 


OP THE 


ZOOLOGICAL SOCIETY OF LONDON. 


January 17, 1888. 

Ur. A. Gunther, F.U.S., Vice-President, in the Chair. 

The Secretary read the following; report on the additions to the 
Society’s Menagerie during the month of December 1887 :— 

The total number of registered additions to the Society’s Mena¬ 
gerie during the month of December was 35, of which 17 were by 
presentation, 2 by birth, 2 by purchase, 2 by exchange, and 12 were 
received on deposit. The total number of departures during the 
same period, by death and removals, was 117. 

Amongst these I may call attention to a small Fox from Afghanistan, 
presented by Lieut.-Col. Sir Oliver B. C. St. John, K.C.S.I., F.Z.S., 
which should probably be referred to the species shortly noticed by 
Blyth (Journal As. Soc. Bengal, vol. xxiii. p. 730, 1884) as Vulpes 
griffithi . It is, however, as Mr. Blanford informs me, somewhat 
doubtful whether the species is really distinct from Vulpes leucopus 
(Blyth), the small Desert-Fox of Western India. 

This specimen has been lodged in the New Wolves’ and Foxes' 
Dens lately finished, to which I wish to call special attention, as 
this is the first occasion on which our specimens of the genus Canis 
have been arranged in a connected series. I add a list of the speci¬ 
mens now living in the collection :— 

List of Specimens of the Genus Canis now living in the Society's 
Gardens . 

1, 2. Canis lupus, $ $ . Received in exchange, Dec. 5, 1887. 

3. Canis lupus , & . Presented by C. S. Hardy, Esq., Dec. 14, 
1887. This is a large animal of unknown origin, and may 
possibly be referable to Canis occidentals of North America. 
Faoc. Zool. Soc.—1888, No. I. 1 
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4. Cants niger, d . Received in exchange from the Zool. Gardens, 
Calcutta, May 5, 1883, to which institution it was presented 
by Major Fred. Clowes. 

5. Cams vulpes . Presented by Mr. Thos. Legg, July 30,1884. 

6. Canis vulpes . Presented by Lady Brassey, F.Z.S., Feb. 21, 

1885. 

7. Canis vulpes . Presented bv A. B. Priestley, Esq., July 3, 

1886. 

8. Canis vulpes . Presented by C. Heseltine, Esq., July 8, 1885. 

9. 10, 11. Canis lagopus, Presented by T. Nordenfelt, Esq., 
C.E., Sept. 27, 1887. 

12. Canis javanicus, . Purchased, Sept. 29, 1887. 

13. Canis aureus. Presented by J. Smith, Esq., Aug. 22, 1878. 

14. Gants aureus , $ . Presented by Capt. W. Geake, Sept. 23, 

1887. 

15. Canis griffiihi . From Afghanistan. Presented by Lt.-Col. 
Sir O. B. C. St. John, Dec. 29, 1887. 

16. Canis anthus, <$ , Presented by ("apt. W. F. Wardroper, 
Dec. 4, 1882. 

17. Canis anthus f J . Presented by A. T. Marsh, Esq., Sept. 14, 
1886. 

18. 19. Canis mesomelas, d ? • Presented by F. Moscnthal, 
Esq., May 12, 1886. 

20, 21. Canis lateralis , d $. Purchased, May 28, 1886. 

22. Canis pallidus. Presented by Capt. J. S. Talbot, Nov. 24, 

1885. 

23. Canis chama. Purchased, June 26, 1886. 

*24. Canis latrans . Presented by R. Payne, Esq., July 8, 1884. 

25. Canis latrans , d • Presented by Prof. C. M. Vincent, 
Aug. 21, 1887. 

26. Canis latrans , $. Presented by Baron Ferdinand de 
Rothschild, F.Z.S., Dec. 5, 1885. 

27. Canis fulvus. Deposited, Nov. 10, 1876. 

28. Canis jutvvs. Presented by Messrs Ensor, Weber & Co., 
July 23, 1886. 

29. Canis fulvus . Presented by Miss Cameron, Sept. 24, 1887. 

30. Canis velox. Received in exchange, Jan. 17, 1885. 

31. Canis virginianus . Received in exchange, Oct. 23, 1886. 

32. Canis azaree . Purchased, June 16, 1885. 

33. Canis rudis, d * Presented by Capt. J. Smith, Sept. 30, 

1886. 

34. Canis rudis . Purchased, Dec. 2, 1886. 

35. Canis fulvipes (Tierra del Fuego). Presented by Miss M. 
M. Wroughton, Sept. 26, 1887. 

. 36. Canis dingo , $. Deposited, July 4, 1887. 

* It is doubtful whether the animal presented by Mr. B, Payne as captured 
in Epping Forest is really of this species. It seems in some respects to be more 
like the North-Africau Canis anihus. 
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Mr. F. Day, F.Z.S., exhibited a specimen of the Spanish Loach, 
Cobitis tcenia , captured the previous week at Hungerford. 

Mr. Day also exhibitod two specimens of hybrid Salmonidae from 
Howietoun, both of which had been removed from the ponds on Dec. 
1st, 1887. The first was of the leopard breeds 13*2 inches long, and 
one of the progeny from 8000 eggs of an American Char (Salmo fon - 
tinalis), taken on November 15th, 1882, milted from a Loch-Leven 
Trout. Although 4 years and 10 months of age, this was the first 
season that they had been observed to be fertile ; the specimen was a 
female full of nearly ripe eggs. The second fish was one of the zebra 
breed , 18 inches long, 3 lb. in weight, and one of those raised from 
3000 ova of the Loch-Leven Trout taken on November 29th, 1883, 
and milted from an American Char. This fish, 3 years and 10 
months old, was also a fertile female. The external colours in these 
two forms were very similar, and coloured drawings of the hues 
exhibited by the fish when first captured were likewise shown. 
These fishes were covered with reticulations or vermiculated lines on 
a grey or silvery ground, and differed in appeal ance from either of 
their parents. But the most remarkable feature was the dentition 
of the vomer, for in the Char teeth are only found along the 
hind edge of the head of that bone, not along its shaft, where they 
are, however, present in Trout. In these hybrids the hind edge of 
the head of the vomer was toothed as in a Char, and also for a short 
distance along the shaft of that bone, where three or four teeth were to 
be seen. Thus a fertile form could be produced, differing in external 
colours from Trout or Char, and having neither the dentition of 
salvelinus nor of true S.fario, but a compound between the two. 
If such a form had been captured wild, and it is now so found in Car¬ 
diganshire, doubtless it would have been referred to a new species. 


The following papers were read :— 


1. On a Collection of Mammals obtained by Emin Pasha in 
Equatorial Africa, and presented by him to the Natural 
History Museum. By Oldfield Thomas, 

[Received December 14,1887.] 

(Plates I. & II.) 

The Mammals recently received by the Natural History Museum 
from Dr. Emin Pasha number 115, belonging to 39 species—a col¬ 
lection which is of the utmost value as a contribution to our know¬ 
ledge of the Central-African fauna, and one which reflects the 
highest credit on the energy and scientific spirit of the man by 
whom it was formed. When the cares and anxieties of a person in 
the position of responsible governor of a large and turbulent African 

E rovince are considered, it seems wonderful that Emin should have 
een able to make any collections at all, and still more should have 

1 * 
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made such a collection as the present, nearly every specimen of which 
has been carefully labelled in his own handwriting, with the date, sex, 
and exact locality—particulars which add enormously to its scientific 
value. 

The great mass of the collection was not obtained at Dr. Emin’s 
headquarters, on the Upper Nile, but in a district called Monbuttu 
(lat. 2° 30' N., long. 27° 50' E.), just within the Congo basin 1 * , and 
separated by the Congo-Nile watershed from the Wadelai region. 
There, practically, all the interesting forms were collected; and, 
considering their number, and especially their strongly marked 
geographical character, the general affinities of the mammal-fauna 
of this district may now be looked upon as settled; their affinities 
are discussed at the end of the present paper. 

Of the more recent papers on the Central-African mammal-fauna 
the three following are the most important:— 

1. Pagenstecher, Dr., “ Die von Dr. G. A. Fischer, auf der ira 
Auftrage der geographischen Gesellschaft in Hamburg untcrnom- 
menen Reise in das Massai-Land gesammelten Siiugethiere ” a . 

2. Noack, H., “Beitragezur Kenntniss der Siiugethier-Fauna von 
Ost- und Central-Afrika ,,a . 

3. Leche, W., “ Ueber einige von Emin Pascha gesammelte 
afrikanische Siiugethiere 99 4 . 

The first of these contains notes on 31 species of mammals, but 
the region explored by Dr. Fischer has so different a fauna from 
Monbuttu, that only some three or four species, and those very widely 
spread, are common to both collections 3 4 . 

Dr. Noack’s paper also, based on the mammals collected by Dr. 
Bohm in the Marungu country, on the south-west coast of Lake 
Tanganyika, refers to a fauna very different to that of Monbuttu, 
although several species, and those some of the most interesting 
(e. g. Sciurus loehmi and Mus kaiseri), are found in both districts. 

Finally, Dr. Leche’s paper is founded, like the present one, upon 
specimens collected by Emin Pasha. Fifteen species are enumerated, 
but these come chiefly from the Upper Nile district, only three of* 
them occurring also in the Monbuttu collection. The localities 
given are so widely scattered that the paper, although important for 
the histories of the individual species, gives but little definite 
faunistic information. 

There is also a list of 71 species observed in Niam-niam-land, given 
at the end of Dr. Schweinfurth’s ‘Im Herzen von Afrika,’ but 

1 On the assumption that the Uelle is really an affluent, of the Congo, and 
•does not run, as has been suggested, north-westwards to Lake Chad or into the 
.Nicer basin. 

* JR. Mus. Hamburg, 1884, pp. 32-46 (1885). 

9 ZooL Jahrb. ii. pp. 193-302, pis. viii.-x. (1887), 

4 25ool. Jahrb. iii, pp. 115-126, pis. iii. and iv. (1887). 

9 Dr. Pagenstecher (pp. 40 and 41) places Gazetta thorrmni and Alcelwphus 
cokei as synonyms of G. granti and A. lichtensteini respectively, observing 
that they are “ figured but not described ” in Thomson’s * Masai-Land,’ 1885. 
He seems, therefore, to be unaware that these species were originally described 
by Dr. Giinther (Ann. & Mag. N. H, [5] dv. p. 426, 1884), 
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the list is a merely nominal one, except that the ^different native 
names of the animals are all carefully recorded. Two of Dr. Emin’s 
West-African animals, the Chimpanzee and Galago demidojji , occur 
in the list. 

The 39 species in the present collection consist of 3 Primates, 
8 Carnivora, 1 Insectivore, 3 Bats, 1 Ungulate, 1 Edentate, and no less 
than 22 Rodents, Dr. Emin having wisely paid most attention to 
the latter group, in which our knowledge of the smaller forms is 
still so exceedingly incomplete. 

1. Anthropopithecus troglodytes (Gm.). 

«. Skeleton, d (incomplete). Bellima, Monbuttu. 

b, c . Skulls, old d and imm. Monbuttu. 

Without further material, and a much fuller examination than is 
now possible of the whole genus, it is impossible to determine to 
which of the races of Chimpanzee these specimens should be 
assigned, and I therefore place them provisionally under the name 
of the common West-African species. Chimpanzees from this 
region have received the names of Troglodytes schweinfurthi \ and 
T. niger , var. marungensis 2 , but the evidence in favour of this dis¬ 
tinction seems to be as yet exceedingly meagre. Some notes on an 
acrocophalous skull of a Chimpanzee, also obtained by Dr. Emin, 
were contributed to this Society by Prof. Flower in 1882 (P.Z. S. 
1882, p. 634). 

2. Colo bus guerkza, Riipp. 

a . Immature. On the Nambiri 3 , Sandeh ( = Niam-niam) land, 
20/7/83. 

This species is also mentioned by Schweinfurth as occurring in 
Niam-niam. 

3. Galago di midoffi, Fisch. 

a, d* Stnt. Gadda, Monbuttu, 18/3/84. 

b . d . Stat. Gadda, Monbuttu, 3/5/84. 

u Iride flavo-umbrina. Monbuttu name ‘ Nensi.’ ”—E. 4 

This species, like the last, was observed by Schweinfurth in 
Niam-niam, but has otherwise only been recorded from West Africa. 

4. Fklis servahna, Ogilb. 

a. Immature. 

As this specimen is immature, having its milk-teeth still in place, 
it does not afford any additional information as to the vexed 
question of the relation of F. servalina to the true F. serval , except 

. 1 Giglioli, Ann. Hub. Genov, iii. p. 50 et seqq, (1872). See also Peters, SB. 
Nat. Freunde, 1809, p. 25; Iwel, Ann. Mus. Genov, i. p. 50 et seqq, (1870); 
Hartmann, Arch. A nut. Phys. 1872, p. 474 et seqq,; and Schweinfurth, ‘ lm 
Herzen von Afrika,* i. p. 558 (1874). 

* Noack, L c. p. 291 (1887). 

8 The exact position of this locality I am quite unable to find in any of the 
maps at my disposal. 

4 The particulars marked “ E.” are those noted on the labels by Emin Pasha. 
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in so far as it shows the constancy at different ages of the peculiar 
coloration to which the name of F, servalina has been applied. 
The specimen has lost its label, but is no doubt one of the Mon- 
buttu series* 

5. Felis caligata, Temm. 

<*. <J. Tingasi, Monbuttu, 16/10/83, 

b. d . Stat, Gadda, 14/5/84. 

c. Juv. 

" Iride fulva. Lives in the woods. Monbuttu name‘Nango* 
or ‘ Kao.’ ”—E, 

[Felis caligata domesticata. 

a . Lado. 12/83. 

“Bastard between F, caligata <S and F. domes tica —E.] 

6. Genktta tigrina, Schr. 

a. b. $ and juv. Lado, 5/12/8*. 

Caught with three young in its nest. A severe biter, and a 
great enemy to poultry. Ejected a fetid fluid on capture.”—E. 

I only use the above name provisionally, until the species of 
Genets are properly worked out, which will probably result in the 
union of nearly all the so-called different species. 

7. Poiana richardsoni, Thomps. 

«. Juv. 

An immature individual of this exceedingly rare and interesting 
species quite agrees with the typical specimen in the Museum col¬ 
lection. It is unfortunate that its label has been torn off, so that its 
exact locality is unknown ; but as the species is a strictly West- 
African one, having only hitherto been recorded from Fernando Po 
and Sierra Leone, it was, no doubt, obtained in the Monbuttu district, 
where the whole of the purely West-African species were collected. 

8. Crossarchtjs zebra, Rupp. 1 

«. Tingasi, 1/7/83. 

b . 6. Stat. Gadda, 18/1/84. 

c. S' Stat. Gadda, 20/1/84. 

“ Iride fusco-flava. * Ndoto * (Monbuttu).”—E. 

Notes on the habits in Marungu of the closely allied C. fasciatus, 
Desm., have been recorded by Dr. Noack 4 *, from the note-books left 
by Dr. Bohm. 

Of the species labelled as occurring in Monbuttu, this is absolutely 
the only one of a distinctly Abyssinian character. It is, however, a 

1 ^ with this species, I may take the opportunity of correcting 

oS? ate i- mi8 ? rmt in n, 7 P a per on the African Mungooees (P. Z. &. 
1882, P-87), where, in the synopsis of species (lines 22 and 24), the lengths of 
the fourth premolar in C. zebra and C. faeciatue have been transposed, as an 
examination of the detailed description* would *how. It is C. Aciatiu that 
has its premolar “ more than 8 millim.” and C. zebra “ lew Hum 7 m.n.m " 

* T.e. p.263. 
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most strongly marked example, the present being by far the most 
distant point from Abyssinia from which it has been recorded. 

Bearing in mind the semi-domesticated state of many of the 
Mungooses, and the otherwise strictly West-African character of the 
Monbuttu fauna, one is almost tempted to believe that this species 
has been artificially transported across the watershed from the Lado 
district, where I)r. Emin has himself previously obtained it. 

9. Crossarciius obscurus, F. Cuv. ? 
a . $ imm. 

u Lives in pairs ; very harmful to poultry.”—E. 

An extraordinary short-haired specimen, of the determination of 
which I am somewhat doubtful. It is wholly without the long far on 
the body, none of the hairs exceeding about 14 or 15 millirn. in length, 
and the general tone of colour is a peculiar whitish grey, exactly 
similar to that of the underfur of C. obscurus . It appears to me 
probable that it has been clipped of the longer hairs by the natives, 
perhaps for purposes of deception, as the majority of the hairs do 
not taper naturally to a point, but end quite abruptly. Its skull is 
quite similar to that of C. obscurus. 

10. Lycaon pictus, Temm. 
a. Skin and skull, young. 

This specimen, unfortunately without a label, is probably part of 
the Wadelai collection, as the species is known from Abyssinia and 
South Africa, but not from Western Africa. The sizes of the milk- 
prernolars in this specimen are as follows:—»»• p m. a , length 6*5 
millirn. ; length 11*4; length 8*5, breadth 9*5; 

m. pm. 2 , length 6’1 ; m. pm.*, 8‘4 ; 111 • P m « v , 13’3. 

11. ICTIDONYX ZORILLA, L. 

a. cJ. Redj&f, near Lado, 1/84. 

12. Crocidura doriana. Dobs. 
a-c. Wadelai, 10/85 and 4/86. 

I am indebted to Dr. Dobson for the determination of this Shrew. 
The type came from Shoa, and the species is therefore, so far as is 
yet known, distinctly Abyssinian. 

13. Epomophorus (Hypsignathus) monstrosus, Allen. 
a-b . <$ & $. Tingasi, 29/10/83. 

" Iride fusca. 'Baiupa’ of natives. Lives upon fruit, and is 
itself eaten by the natives. Found in docks of from 50 to 60.”—E. 

Herr Bohndorff also obtained this species in Niain-niam-land. 

Previously only known from West Africa. • 

14. Epomophorus franqueti, Tomes. 
a. Tingasi, 5/82. 

This is another wholly West-African species. 
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15. Megaderma frons, Geoffr. 

a . $. Wadelai, 26/6/86. 

16. Anomalurus pustllus, sp. n. 1 (Plate I.) 

a . $. Bellima, 21/6/83. Type . 

5. d*. Tingasi, 5/82. 

Size very much smaller than in any of the other species. General 
colour above uniform dark grizzled grey, the hairs throughout dark 
slaty grey for the greater part of their length, this colour gradually 
darkening to black just below a terminal band of pale grey or oliva¬ 
ceous. Head and limbs like back ; sides of parachutes rather darker. 
Underside pale yellowish white, without a tinge of rufous, the hairs 
on the belly pale slate basally, and dull yellowish white terminally; 
outer margins of parachute below covered with coarse dark brown 
hairs. Tail uniform pale brown, cylindrical, rather bushy, the hairs 
at its end attaining a length of nearly two inches ; scales about 15 
in number. 

Skull, as compared to that of A . beecrofti ’, distinguished by its 
very much smaller size, short muzzle, proportionately longer pala¬ 
tine foramina, longer orbital and shorter temporal fossae, and larger 
rounder bullae. 

Teeth as usual. Incisors orange above, pale yellow below. 
Molars readily distinguished by their small size. 

Dimensions of a female in skin:—Head and body (to anus) (c.) 280 
millim.; (to back of interfemoral membrane), 300 ; tail 134 ; hind 
foot (without claws) 40 2 ; ear (dried and shrunk) (c.) 20. 

Skull—basal length 41 millim. ; greatest breadth 29 ; interorbital 
breadth 12*3; height of infraorbital foramen 5*2; palate, length 
21*7; diastema 10*1; length of palatal foramen 5*0; length of 
upper molar series 9*4. 

This interesting little animal is most nearly allied to the West- 
African A, beecrofti , Fraser, but differs from that species in its 
duller and less yellow upperside, in the entire absence of rufous 
on its neck and belly 8 , and, as from all the other described species, 
in its diminutive size. 

17. Sciurus stangeri, Waterh. 

a. Tingasi, 2/9/83. 

“ Common in Monbuttu, where it is called * Mbonga.* ”—E. 

18* Sciurus rufobrachiatus, Waterh. 

a . Bellima, 13/7/83. 

b. <$, Bongereh, 21/7/83. 

* c, d . Tingasi, 5/82 and 7/83. 

u Iride fusca. 4 Bonga.’ E. 

* 1 Preliminary diagnosis published, Ann. Mag. N. H. [5] xx. p. 440, Dec. 1, 
1887. 

a In specimen b, an adult male, rather smaller than a, 

a Young specimens of A. beecrofti are also without the bright rufous on the 
belly characteristic of the species, but the size of their feet and teeth would 
Always distinguish such specimens from A. pustllus. 
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These specimens vary very considerably in the colour of the 
belly-hairs, which in some of them, notably in a y are pure white, 
while in others thej r are of the usual dull grey and white found in 
Western Coast specimens. 

19. SCIURUS ANNULATUS, DeStn. 

a. 5 . Lado, 16/2/81. 

b . 3. Tobbo, 18/5/83. 

c. Tobbo, 18/5/83. 

20. Sciurus pyrrhopus, F. Cuv. , 

a. 3. Tingasi, 16'9/83. 

b . y. Tingasi, 10/10/83. 

“ Iride fusca. ‘ Kcjo.* ”—E. 

Specimen a has the hairs of the belly, usually pure white, richly 
washed with red. 

S. stangeri , 8. rufobrachiatus , and the present species are all 
strictly West-African forms, this being by far their most easteily 
recorded locality. 

21. Sciurus bokiimi, Reichen. 

a, b. 3 & 2 . Tangasi, 7 and 9/83. 

c. d. 3 & 2 . 8tat, Gadda, 2 and 3/84. 

e . 3 . Nendja (Monbuttu), 9/7/83. 

/ cJ. 

“ ‘ Nangeri.’ Common from 4° N. lat. southwards. As yet 
only taken to the west of the Bahr el Djebcl.”—E. 

These beautiful little Squirrels quite agree with the description 
given by Dr. Reichenow (Zool. Auzeiger, 1886, p. 315) of some 
specimens obtained bv Dr. It. Rohm in the Marungu country, at the 
south-west corner of Lake Tanganyika. Whether the species is 
really distinct from 8. congicus , Kuhl, is a question which will have 
to be decided later, when further specimens are available from other 
localities. It appears to me to be by no means improbable that not 
only will boehtni be found to grade into S. congicus , but that the 
latter also will equally pass into 8. poensis , Smith, of which I have 
seen specimens with just a faint indication of a whitish back-stripe. 
This stripe then becomes bright and prominent in S. congicus , with 
a darker band below and external to it; while further, in S', boehtni 
this latter dark band is quite black, and is supplemented internally 
by a second even more prominent black stripe. These gradations 
from the normally wholly unstriped S. poensis to the brilliantly 
banded S. boehtni show how little these dorsal bands can be trusted 
for the division of the Squirrels into groups, or even for the discri¬ 
mination of the species. No appreciable seasonal change is visible 
between the different specimens of the series. 

The Squirrel from " Tamaja ” referred to and figured by Leche 1 
as 8. lemnUcatus , Le Conte, appears also to belong to this species, 
which* while having the same number of stripes as S, lemniscatus ♦ 

1 T.c.p. 117, pi. ni. 
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is apparently, as already remarked, more nearly allied to S . congicua . 
Prof. Leche’s six specimens are stated to be all immature, a state¬ 
ment that perhaps only rests on their inferior size as compared with 
S. lemniscatus , S . boehmi being decidedly smaller than that species. 
Indeed the beautiful figure given by Prof. Leche represents, when 
increased to scale, an animal quite as large as the largest of our 
specimens of S. boehmi , all of which are undoubtedly fully adult. 

Notes on the habits of this species have been made both by 
Dr. Bohm (Noack, t. c . p. 251) and Dr. Emin himself (Leche, Z. c.). 

22. Xerus erythropus, Geoffr. 

a. tf. Tingasi, 16/10/83. 

b. 3* Stat. Gadda, 4/2/81. 

c . Skeleton. Stat. Gadda. 

d. Skull. Foda, Lake Albert Nyanza, 12/85. 

“ Iride fusca. Monbuttu name * Koro.* Common everywhere."— 

£• 

No difference that could be ascribed to season is observable 
between a and b , collected respectively in October and February. 

23. Gerbillus, sp. (allied to O . leucogaster , Peters). 

a . ?. Tingasi, 31/8/83. 

b. j. Stat. Gadda, 24/1/84. 

“ Monbuttu names 4 Kota * and * Sinsi.* ”—E. 

24. Gerbillus, sp. 

a , b . Wadelai. 5/86. 

In the state of confusion in which the species of Gerbilles are at 
present it is impossible to determine these specimens with certainty, 
but they are nevertheless of the utmost value as supplying material 
for a future revision of the group. 

25. Cricetomys gambianus, Waterh. 

«, b. 3 & 2. Bellima, Monbuttu, 16/7/83. 

c. d . Tingasi, 8/83. 

e . Skeleton 2 • Tingasi, 7/9/83. 

/-*'. 3 & $. Stat. Gadda, 2/84. 

j. Skeleton 3 . Stat. Gadda, 14/3/84. 

k> Skull, 3 . Kubbi, Monbuttu, 7/83. 

Z. Skull, 2* Foda, Lake Albert Nyanza, 12/85. 

“ Iride fusca. Native name 4 Assumba/ ”—E. 

Specimens a and b, from Bellima, differ from the rest by their 
greyer colour, grey instead of pure white bellies, and the less sleek 
dhAracter of their fur, differences which, as shown by the fine series 
obtained, are neither seasonal nor sexual. Their skulls, however, do 
not present any valid specific distinction, and it is probable that we 
have here one of the definite but non-specific variations often known 
to be due to some difference in the nature of the locality—as, for 
example, a difference either in altitude, presence or absence of forest, 
4>r amount of rainfall. 
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26. Malacomys longifes, M.-Edw. 

a~d . 3 & 3 $ . Tingasi, 7 and 9/83. 

(a) “ Iride fuses. ‘ Nesanda.’ In and by water.** 

( b ) “ In the forest.”—E. 

This most interesting form was only previously known from a 
single specimen from the Gaboon in the collection of the Paris 
Museum, the skull of which has unfortunately been destroyed. An 
examination of the skulls sent by Dr. Emin shows that Malacomys 
has perfectly smooth incisors, and the molars of a typical Mus , and 
is therefore only distinguished by its very different external pro¬ 
portions. As a species M . longipcs is characterized by its rounded 
supraorbital edges, elongated muzzle, small teeth, and short palatine 
foramina, the latter and the teeth being each only 6 millim. in 
length, as compared to a basal length of 35*5, and a palate length 
of 22 millim. 

27. Mus (IsOMYS) BARBARUS, L. 

a. 3 . Stat. Gadda, 10/1/84. 

b-g. Tingasi, 7 to 9/83. 

h . 3 . Wadelai, 21/7/85. 

“Iride fusea. Nathe name • Nadje * or * Nnge Nadje.* Found 
along the edges of the forest.”—E. 

No remark to this very common and widely spread species would 
be needed were it not that the three authors whose papers have 
been above referred to have all expressed different views as to its 
nomenclature, and it is therefore advisable for me to explain my 
reasons for the name I inyself use. Thus Dr. Pagensteclier, although 
only having two of the ordinary specimens for comparison, calls the 
Masai form “Mus ( Lemniscomys ) barbarus, var. massaicus ” *, a form, 
however, that I do not think distinct enough to merit a varietal 
name, especially s the Emin series contains individuals precisely 
agreeing both with ordinary West-Afriean specimens and with those 
described by Dr. Pagenstecher. 

Dr. Leche a puts all under “ Mus barbarus ” and expresses his 
opinion that the variety known as “ pulchellus” Gray, is not really 
distinct—a view with which I most fully agree, although I prefer to 
recognize the subgenus “ Isomys ,” with which at the same time I 
think " Lemniscomys ” should be amalgamated, the two grading 
quite insensibly into each other. 

Finally Dr. Noack 3 uses Dr. Gray’s obsolete name of " Golunda 
pulchella ” for the species, being apparently unaware either of its 
position in the suhgenus Isomys , or of the fact that the generic 
name Golunda belongs properly to a very different animal, for which 
in its turn 4 he uses Peters’s name of Pelomys , although the latter’s 
identity with Golunda was shown by Mr. Bianford as long ago as 
1876 \ 
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28. Mus (Isomys) abyssinicus, RUpp. 

a. 2 juv. Lado, 16/2/84. 

“ House-mouse ; very common.”—E. 

29. Mus gueinzii, Peters. 

Dasymys gueinzii , Peters, MB. Ak. Berl. 187f>, p. 12, pis. i. & ii. 

a, b. J & $. Stat. Gadda, 1/84. 

“ Monbuttu name ‘ Suhr.’ ”—E. 

These two specimens agree in all essential characters with 
Dr. Peters’s description, the type of which I have examined in 
Berlin. His specimen came from the interior of Natal, and this 
occurrence of the species in Monbuttu is therefore a most remark¬ 
able and interesting fact, quite unparallelled by any of the other 
small mammals of the Emin collection. 

With regard to the genus “ Dasymys ” formed by Dr. Peters for 
this animal, and its alleged relationship to Otomys , I can only say 
that I am quite unable to see any reason why the species should not 
be included in the genus Mus, an opinion I fiist came to in Berlin 
when examining the type, and since confirmed by a direct comparison 
of Dr. Emin’s specimens with Otomys and with many other species 
of the genus Mus. 

30. Mus kaiseri, Noack. 

a-c. $. Stat. Gadda, 1/84. 

d. Skeleton. Stat. Gadda. 

“Bomu” or “Sinsi.”—E. 

These specimens agree very fairly well wdth Dr. Noack’s descrip¬ 
tion of a new species obtained by Dr. Bohm in Marungu. 

31. Mus rufinus, Temm. 

a, h . 2 & yg. Slat. Gadda, 1/84. 

I am not very certain about the determination of these specimens, 
as Temminck’s description is exceedingly vague, and the skull of 
the type is, unfortunately, in so dilapidated a condition that, as 
Dr. Jentink has been kind enough to inform me, no exact measure¬ 
ments can be taken upon it for comparison with those of Emm Pasha’s 
specimen. 

32. Mus univittatus, Peters. 

a . <J. Tingasi, 24/7/83. 

b. S. Tingasi, 9/10/83. 

. c. <$. Stat. Gadda, 23/1/84. 

“ Iride fusca. Monbuttu name ‘ Tibo.’ Lives in and by water, 
and swims with facility.”—E. 

This rare species has been previously only recorded from West 
Africa, the specimens that I have seen being from Dongila (Buchholx, 
Mus. Berl.), Gaboon (Aubry Le Conte, Mus. Paris and Brit.), and 
Cameroons (Johnston, Mus. Brit.). Dr. Emin's examples are more 
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deeply rufous on their flanks and rumps,| and have less strongly 
marked, in fact almost indistinguishable, dorsal stripes, but are 
obviously not specifically separable. 

33. Mus, sp. 1 

a-e. 5 specimens. Tingasi. 

/, g. Stat. Gad da. 

h . Wadelai. 

“ Monbuttu name ‘Babili.’ ”—E. 

These specimens all belong to a group of Eats varying considerably 
in size, length of fur, and size of ears, but all agreeing in their 
general proportions, and in the possession of a very large number of 
mammae placed in a continuous series down the sides of the abdomen, 
and varying in actual number from 10 to 24. To this group, 
whether containing several valid species or, as I am inclined to 
suspect, only a single variable and widely spread one, the following 
appear to belong :— Mus concha , Sin., M. silaceus, Wagn., M. micro - 
don , Peters, 3/. macroiepis , Sund., and probably several of the other 
earlier described species. In the existing state of confusion in regard 
to these species, 1 prefer to leave the present series of specimens 
without a definite name. 

34. Mus (Leggada) minutoides. Sin. 

a-e. 5 specimens. Wadelai. 

f. Tingasi. 

“ Found in pairs in the gardens and plantations.”—E. 

I have seen specimens referable to this species from almost every 
part of the Ethiopian region, and among others the types of Mus 
musculoides , Term»., and M. minimus, Peters, both of which names 
must therefore give way to that of Smith. Specimen f, from 
Tingasi, is considerably larger than usual, but is not apparently 
specifically separable from the rest. 

35. Lophuromys sikapusi, Temm. 

a . cf. Stat. Gadda, 25/1/84. 

5. Skeleton. 

This rare species is a purely West-African one, but the genus is 


1 I take this opportunity of clearing up the history of another species of 
Mu a, which will, no doubt, be found to occur in Monbuttu. as Herr Bohndorff 
obtained it at N’do ruin a, in the Niam-niam country, namely MitsaUcni , Waterh. 
(P. Z. S. 1837, p. 77), of which the type is a very young individual with its 
teeth still uncut. This type is, however, unquestionably specifically identical 
with the Niam-niam specimen, as also with two in spirit from Old Calabar (l)r. 
J. A. Smith), and one skin from Angola (Mr. Monteiro), in the Natural History 
Museum. There are also in tho Berlin Museum several specimens of it obtained 
on the Gold Coast by Dra. Buchbolzand Reichenow, and the characters of these 
specimens, and therefore of the adult M. alieni , have been pointed out by 
Dr. Peters (MB. Ak. Berl. 1876, p. 470) under the erroneous name of M. erg- 
throlcucus , Temm. 
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represented in Abyssinia by a second species described in the accom¬ 
panying footnote l . Dr. Emin’s specimen agrees in every respect 
with typical West-African individuals, and shows no approach to 
the new Eastern form. 

36. Georychus ochraceo-cinereus, Heugl. 
a, b. 3 . Bellima, Monbuttu, 14/7/83. 

The type specimen of this rare species was obtained by its describer 
in Bongo, only a few degrees north of the present locality, and is 
now in the Stuttgart Museum, where, by the kindness of Dr. Krauss, 
I have had an opportunity of examining it. In the collection worked 
out by Dr. Leche there were also several Georychi , divided by him 
into two species—a larger darker-coloured one, determined as 
G . damarensis , Og., and a smaller sandy one, considered to be 
G . ochraceo-cinereus . The first of these was so named on my 
authority. Dr. Leche having sent me one of the specimens to compare 
with Ogilby’s type. At that time, however, not having at all inves¬ 
tigated the subject, I did not know that there were two species 
found in this Central district, and assumed that the specimen sent 
was G, damarensis , to which I still think it is exceedingly closely 
allied. Now, however. Dr. Leche’s descriptions and excellent 
figures show the distinction of the two forms, of which the names 
given by him must certainly be reversed, G . ochraceo-cinereus being 
the larger, and G. damarensis the smaller form, as I have been able 
clearly to make out by measurements taken on the two typical 
skulls as compared with those given by Dr. Leche. I can therefore 
only express my sincere regret to Dr. Leche at having led him 
wrong, and must plead the close relationship of the two forms as my 

1 Lopiiubomys flavo-punctatus, sp. n. 

Size and proportions as in L. sikapusi, but differing markedly from that 
species in the character and colour of its fur, which, instead of being long, 
sleek, unicolor, and all of one sort, is short, comparatively coarse, and finely 
freckled all over with orange or yellow, and has a considerable number of 
longer hairs intermingled with it. The individual hairs are brown for the 
greater part of their length, broadly tipped with orange or yellow*, the former 
colour along the top of the head and back, the latter on the flanks. Belly dull 
yellowish white, not sharply defined. Hairs round the front of the base of ear 
prominently tipped with bright orange, those behind it pale yellow. Feet 
irregularly patched with white and dark chocolate-brown. Tail closely covered 
with short crisp hairs, brown above, white beneath. 

Skull much as in L. sikapusi , but the zygomata more widely expanded 
anteriorly, and the interorbital region narrower and flatter above* The inter¬ 
parietal also iB shorter antero-posteriorly, and the nasals are narrower and 
more pointed behind. 

Dimensions of the type, an adult specimen in skin Head and body 121) 
millim.; tail 53 ; hind foot 21; ear 10. 

Skull—basal length 20 millim.; greatest breadth 10 ; nasals, length 12*6, 
greatest breadth 3; interorbital, breadth 5 0; interparietal, length 3, breadth 
9*8; palatal foramen 0*0; length of molar aeries 5* 

Hah, Bhoa (Copt. W, C. Harris). 

Two specimens of this species were received from the East-India Company’s 
Museum in 1860, and were no doubt collected by C&pt. Harris during his 
mission to Shoa in 1843. 



EQUATORIAL AFRICA. 


15 


1888.] 


excuse. The present specimens agree in every respect with Dr. 
Leche’s figure and description of 41 G, damarensis ,” and also, except 
in being a little darker coloured, with the type of G . ochraceo - 
cinereus, 

37. Atherura africana. Gray. 
a-d. 2 <$, $ and young. Monbuttu. 

“ Very common. Monbuttu name 4 Kolia/ Is eaten by the 
natives.”—E. 

The peculiar fimbriation of the lower sides of the spines in this 
species, previously noticed by Waterhouse 1 , is unusually well-marked 
in these specimens, the spines being as it were finely feathered on 
their edges and inferior 2 surfaces 3 . This animal is one of the most 
distinctly West-Afriean forms in the whole collection, the genus 
Atherura being, so far as Africa is concerned, entirely confined to 
that district, and only reappearing again in the Malay part of the 
Oriental Region. 

38. Dendrohyrax emini, sp. n. 4 (Plate II.) 
a . Yg. sk. Tingasi, 6/7/83. Type, 

44 lride fusca.”—E. 

Fur long, extraordinarily soft and fluffy. General colour pale 
yellowish white, wholly different from that of any other species of 
the group, and indeed scarcely to be matched as a general body 
colour in any other mammal; its tint all over the body something 
like that of the centre of the belly of 1). arboreus. Hairs of upper 
side dull brown for three fourths of their length, their tips pale 
yellow, whiter on the head, deeper yellow on the rump. Ilairs of 
underside and limbs similar, but the browp gradually decreasing in 
extent downwards, those of the chin, chest, and belly wholly pale 
yellow; cheeks, a ring round each eye, hands and feet, and hairs on 
ears white ; hairs of the dorsal spot also white. 

This most remarkable species is unfortunately only represented 
by a single young individual, in which the milk-dentition is still in 
position. The only adult dimension that I am able to give is, there¬ 
fore, that of the first true molar (7*2 millim. long externally, and 5*6 
broad anteriorly above, and 6*6 long below); but comparing the 
specimen with equally young individuals of D. arboreus t it is 
evident that its size when adult would be just about the same as 
in that species. Its actual dimensions are:—Head and body 295 
millim.; hind foot 48; ear (above crown) 13. Skull—basal length 
55; interparietal length 11, breadth 16*2; diastema between in¬ 
cisors 4*7, behind incisors 5*3; lengths of upper milk premolars : 
m.pm. 2 5, m.pm.* 6*2, m.pm. 4 7. 

1 N. II. Mamm. ii. p.477,1848. 

* /. e. posterior, when they are set vertically in the skin. 

* Prof. Stewart has been kind enough to examine the fringes on these spines 
microscopically for me, and he tells me that “they are only extensions of the 
cuticul&r layer of the spines. On the under surface of the spines they are thm 
and scale-like, becoming simple and hair-like at the margins.” 

4 Preliminary diagnosis gi\en, Ann, Mag. N. H. [5] xx. p. 440, Dec. 1,1887. 
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The peculiar pale colour of this Coney is evidently neither due 
to its youth, for young specimens of the other species are, if any¬ 
thing, darker and not lighter than the adults, nor to albinism, as is 
shown by the brown bases to the hairs; and I am therefore com¬ 
pelled to look upon it as representing a new species, distinguished 
from all other members of the group by the colour and fluffiness of 
its fur. 

I have very great pleasure in connecting with this interesting 
animal the name of its discoverer, to whom science is indebted for 
so large a contribution to our knowledge of the fauna of Central 
Africa. 

39. Manis tricuspis, Raf. 

<r. Kudurma, Makraka, 1/84. 

b. Kabojendi, Makraka, 8/84. 

c. Monbuttu, 5/84. 

“ Monbuttu, * Nakito.* Sandeh, ‘Kiro.’ ”—E. 

These specimens all agree in having 21 longitudinal series of body- 
scales. Specimen r, the only one with a perfect tail, has 37 mar¬ 
ginal, 33 central single, and G pairs of terminal caudal scales. 


In considering the geographical relations shown by the present 
collection, it will be advisable at first only to take into consideration 
the species obtained in Monbuttu. These (excluding two unnamed) 
are the following :— 


1. Anthropopithecus troglodytes. * 

2 . Galago demidolli. * 

3. Felis servalina. * 

4. „ caligata. t 

5. Poiana richardsoni. * 

6. CroHsarchus zebra. A 

7. „ obscurus. * 

8. Epomophorus monstrosus. * 

9. „ franqueti. # 

10. Anomalurus pusillus. } 

11. Sciurus stangeri. * 

12 . „ rufobrachiatus. # 

13. ,, pyrrhopus. * 

14. „ boehmi. { 


15. Xmis erythropus. t 

16. Crieetomys gnmbianus. t 

17. Malacomys longipes. # 

18. Mtis (Isomys) barbarus. t 


19. 

„ gueiiizii. 

N 

20 . 

„ fcaiscri. 

t 

21 . 

„ r u(mus. 

* 

22 . 

,, univiltatuB. 

# 

23. 

„ (Leggada) minutoides. 

t 

24. 

Lopliuromjs eikapusi. 

* 


25. Georyehus ochraceo-cinercus. J 

20. Atherura africana. * 

27. Dendroliyrax ennni. } 

28. Mania tricuspis. # 


Of these 28 species, no less than 16 (marked with a *) are wholly 
West-African, 14 of them having never been hitherto recorded out of 
the West-African region at all, and therefore Dr. Emin has extended 
the known ranges of every one of these 14 by something like a 
thousand or twelve hundred miles. Of the others, 5 (marked with 
at), although found in other regions, also occur in West Africa; 
5 ($) are either peculiar or only otherwise known from neighbouring 
Central-African localities; one only is Abyssinian (A) ; and one is as 
yet elsewhere only known from Natal (N). 

The collection as a whole is therefore distinctly West-African in 
character, and presents no appreciable intermixture of other forms. 
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of the work ; but I trust we may not hare long to wait before 
an accurate map of the little-known district may he published 
under the auspices of Emin Pasha, who we all hope will soon 
return safely to Europe after the arduous and important duties 
he has so ably performed during many years in the Upper White 
Nile district. 

In my present list I have followed, as closely as I considered ad¬ 
visable, the order of the species adopted by Dr. Ilartlaub, and have 
given references, not only to all the above-mentioned papers, but 
also to Mr. II. B. Sharpe’s “Notes on a Collection of Birds made by 
Ilerr F. Bohndorff* in the Bahr el Gazel Province and the Nyam-nyam 
Country in Equatorial Africa,” published in the Linnean Society’s 
Journal (Zool.), xvii. 1884, pp. 419-441. I have also thought it 
advisable to give what I lia\e considered to be the most important 
references for the identification of each species. 

I should like, in conclusion, to state that this collection has been 
entirely worked out in the Bird-room of the Natural History Museum, 
where I have found every convenience for regular study, with the 
finest collection in the world before rue, which, owing to Mr. Bowdler 
Sharpe’s untiring energy, is now as accessible for work as any small 
private collection, with this further advantage, that very few species 
are wanting, and generally a good series of specimens is available. I 
trust that these remarks may not lead to an overwhelming influx of 
ornithological students to the bird-room, for Mr. Sharpe’s sake; but 
even then I believe that bis courtesy would be equal to the task, as 
I presume that there is nothing which would please him more than 
to find the British Museum the centre of all ornithological study, as 
it ought to have been years ago, and as it most certainly was not in 
former days. 

Emin Pasha’s consignment consists of two very distinct collections : 
one from what I shall call the Wndelai district, including Lado, 
Redjaf, Kiri, Tobbo, Wadelai, and Kiberi, comprised within the 
limits of 2° and 5° N. lat., and 31° and 33 c E. long; the other 
is from the Tingasi district, including Bcllima, Tomaja, and Tiugasi, 
extending westward of 31°, and comprising portion of the Monbuttu 
country. 

Comparing these two collections we fiud:— 

Wadelai collection:— 114 species* 10 local, 1 W.-African, 27 N.E.- 
African, 6 E.-African, 

Tingasi collection:—43 species, 3 local, 27 W.-African, none N.E.- 
African, none E.-African. 

From the above it is evident that the Wadelai district belongs to 
the great N.E.-African or Abyssinian Region, and the Tingasi dis¬ 
trict to the W.-African Region ; and on regarding the close proxi¬ 
mity of these districts, the fact of the fauna of a continent following 
its great watersheds and forests is strikingly exhibited, and the pre¬ 
sence of an almost impassable barrier is suggested. Thus physical 
geography and ornithology lend each other a friendly hand in the 
elucidation of scientific problems. 


2* 
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I. PASSERES. 

1. Sylvia hortensis, Bechst. 

Sylvia hortensis, Seebohm, Cat. B. Brit. Mus. v. p. 10; Hartl. 
Abhandl. nat. Ver. Brem. vii. 1881, p. 95. 

No. 23. <?. Tingasi, Sept. 20, 1883. 

No. 194. <$. Kibero, Oct. 8, 1886. 

2. Phylloscopus trochilus (Linn.). 

Phylloscopus trochilus , Seebohm, Cat. B. Brit. Mus. v. p. 56. 
Phyllopneuste trochilus , Hurtl. Abhandl. nat. Ver. Brem. vii. 
1881, p. 94, 1882, p. 193. 
c?. Lado, Oct. 19, 1885. 

No. 128. Wadelai, Sept. 14, 1885. 

No. 173. e. Wadelai, Oct. 18, 1885. 

3. Hypolais pallida (llempr. & Ehr.). 

Hypolais pallida , Seebohm, Cat. B. Brit. Mus. v. p. 82; Hartl. 
Abhandl. nat. Ver. Brem. viii. 1882, p. 193; Pelz. Verb. Wien, 
xxxii. 1882, p. 502. 

No. 238. c?. Lado, March 3, 1884. 

No. 915. (S . Gondokoro, Nov. 16, 1883. 

No. 13. 3 . Walelai, Jan. 15, 1880. 

No. 54. $. Wadelai, Feb. 2, 1886. 

The dates of capture seem to show that this species winters iu 
Equatorial Africa. 

4. Acrocephalus phragmitis (Bechst.). 

Acroccphalus phragmitis , Seebohm, Cat. B. Brit. Mus. v. p. 91. 
No. 176. <5*. Wadelai, Oct. 29, 1885. 

5. Ruticilla phcenicurus (Linn.). 

Ruticilla phcenicurus , Seebohm, Cat. B. Brit. Mus. v. p. 336 ; 
Hartl. Zool. Jahrb. ii. 1886, p. 319. 

No. 949. c?. Redjaf, Dec. 1, 1883. 

?. Foda, Oct. 21, 1885. 

6. PRATINCOLA RUBETRA (Linn.). 

Pratincola rubetra, Sharpe, Cat. B. Brit. Mus. iv. p. 179; Hartl. 
Abhandl. nat. Ver. Brem. vii. p. 89. 

No. 177. d. Redjaf, Feb. 2, 1884. 

7. Bradyornis pallida (v. Mull.). 

Bradyornis pallida , Sharpe, Cat. B. Brit. Mus. iii. p. 310; Hartl. 
Abhandl. nat. Ver. Brem. viii. 1882, p. 191. 

No. 329. ? . Nov. 20, 1882. 

8. Pentholasa clericalis, Hartl. 

Pentholma clericalis, Hartl. J. f. O. 1882, p. 321 ; id. Abhandl. 
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nat. Ver. Brem. viii. 1882, p. 321; Sharpe, Cat. B. Brit. Mus. vii. 
p. 18; Hart). Zool. Jahrb. ii. 1880, p. 317, pi. 13. figs. 7c?, 8$. 
Nos. 557, 569. 6 • Kuterma, May 1883. 

No. 530. J . Tobbo, May 21, 1883. 

A perfectly distinct species, of which Emin Pasha sends three 
fine adult specimens. 

9. Cossypha hkuglini, Hartl. 

Bessornis intermedium , Cab. in V. d. Decken’a Reis. iii. p. 32 
pi. 12 

Cossypha heuylini, Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 
p. 187; Sharpe, Cat. B. Brit. Mus. vii. p, 41. 

No. 211. £. Kibiro, Oct. 11, 1886. 

10 . Cossypha verticalis, Hartl. 

Cossypha verticalis , Sharpe, Cat. B. Brit. Mus. vii. p. 45; Hartl. 
Zool. Jahrb. ii. 1880, p. 313. 

No. 822. c? • Tamaja, Aug. 17, 1S83. 

This is probably the most eastern locality known for this West- 
African species. 

11. Erythropygia rufioauda, Sharpe. 

Erythropyyia ruficauda , Sharpe, Cat. B. Brit. Mus. vii. p. 78 ; 
Hartl. Zool. Jahrb. ii. 1880, p. 310. 

Nos. 182, 188, 200. <$. Kibcro, Oct. 1880. 

12. Em ini a lepida, Hartl. 

Eminia lepida , Hartl. P. Z. S. 1880, p. 625, pi. 60. fig. 1 ; id. 
Abhandl. nat. Ver. Brem. vii. 1881, p. 91 ; id. Zool. Jahrb. ii. 
186, p. 334. 

Apalis lepida, Sharpe, Cat. B. Brit. Mus. \ii. p. 140. 

No. 95. d- Wadelai, Aug. 17, 1885. 

No. 190. $. Kibero, Oct. 8, 1886. 

The sexes are similar in plumage. 

13. Drymocichla incana, Hartl. 

Drymocichla incana, Hartl. P. Z. S. 1880, p. 626, pi. 60. fig. 2 ; 
id. Abhandl. nat. Ver. Brem. vii. p. 91 ; Sharpe, Cat. B. Brit. Mus. 
vii. p. 149. 

Nos. 88, 89. <$ $ . Wadelai, Aug. 15, 1885. 

No. 171. ?. Wadelai, Oct. 18, 1885. 

The sexes are similar in plumage. Neither this species nor the 
last have been recorded from north of Wadelai. 

14. Phyllolais pulchella (Rupp.). 

Phyllolais pulchella, Hard. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 90; viii. i882, p. 190; Pelz. Verh. Wien, xxxii. 1882, p. 501; 
Sharpe, Cat. B. Brit. Mus. vii. p. 149. 

No. 481. Lado, Nov. 20, 1884. 
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15. Sylviklla microura (Rupp.). 

Oligocercus rufescens, Hartl, Abhaudl. nat. Ver. Brem. vii. 1881, 
p. 92. 

Oligura microura, Pelz. Verh. Wien, xxxi. 1881, p. 144; xxxii. 
1882, p. 502. 

Sylviella microura , Sharpe, Cat. B. Brit. Mus. vii. p. 154. 

No. 938. d> Gondokoro, Nov. 15, 1883. 

16. Eremomela elegans (Heugl.). 

Tricholais elegans , Pelz. Verh. Wien, xxxi. pp. 14 1, 609 ; Ilartl. 
Abhandl. nat. Ver. Brem. viii. 1882, p. 190. 

Eremomela elegans , Sharpe, Cat. B. Brit. Mus. vii. p. 163. 

No. 338. c?• Lado, April 23, 1884. 

Nos. 345, 356. d • Redjaf, May 1884. 

No. 975. d- Redjaf, Dee. 17, 1885. 
a, d. Wadelai, July 7, 1885. 

17- Camaroptera brevicaudata (Rupp.). 

Camaroptera brevicaudata , Hartl. Abhandl. nat. Ver. Brem. vii. 
1881, p. 90; Pelz. Verh. Wien, xxxi. 1881, p. 144; xxxii. 1882, 
p. 502; Sharpe, Cat. B. Brit. Mus. vii. p. 168. 

No. 409. d- Lado, Aug. 30, 1884. 

18. Prinia mystacea, Rupp. 

Cisticola tenella. Hard. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 89; viii. 1882, p. 189. 

Drymceca mystacea , Pelz. Verh. Wien, xxxii. 1882, p. 501. 
Prinia mystacea , Sharpe, Cat. B. Brit. Mus. vii. p. 191. 

No. 338. Lado, March 28, 1883. 

No. 405. Lado, Aug. 27, 1884. 

No. 85. $. Wadelai, Aug. 15, 1885. 

No. 21. d • Tingasi, July 19, 1&S3. 

19. Burnesia leucopogon (Cab.). 

Burnesia leucopogon^ Sharpe, Cat. B. Brit. Mus. vii. p. 207. 

Nos. 704, 797. d ?. July 1883. 

The sexes are similar in plumage. This species was formerly 
only known from the Congo region in W. Africa, from which 
country there are two specimens in the British Museum. 

20. Orthotomus erythropterus (Jard.). 

Cisticola iodoptera , Heugl. Orn. N.O.-Afr. p. 247. 

Orthotomus erythropterus , Sharpe, Cat. B. Brit. Mus. vii. p. 228. 
No. 16. d . Tingasi, July 17, 1883. 

21. Cisticola mentalis (Fras.). 

Melocichla mentalis , Hard. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 93; viii. 1882, p. 191. 
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Cisticola mentalis , Sharpe, Cat. B. Brit. Mus. vii. p. 241. 

No. 152. ?. Risuo, Oct. 3, 1882. 

This specimen agrees perfectly with others from the Gold Coast 
in the British Museum. 

22. Cisticola cinerascens, Ileugl. 

Drymxca concolor , Heugl. Ibis, 1869, p. 97, pi. 2. fig. 1. 
Cisticola concolor , Ileugl. Orn. N.O.-Afr. p. 253. 

Cisticola cinerascens , Sharpe, Cat. B. Brit. Mus. vii. p. 248. 

No. 25. d • Tingasi, July 19, 1883. 

23. Cisticola lateralis (Fraser). 

Cisticola lateralis, Sharpe, Cat. B. Brit. Mus. vii. p. 251. 

No. 775. d . Abiarnbana, July 28,1883. 

This species appears hitherto to have been met with only on the 
west coast of Africa. 

24. Cisticola rufa (Fraser). 

Cisticola hypo,rantha, llartl. P. Z. S. 1880, p. 621 ; id. Abhandl. 
nat. Vcr. Brem. vii. 1881, p. 89; id. Zool. Jahrb. ii. 1886, 
p. 332. 

Cisticola rufa , Sharpe, Cat. B. Brit. Mus. vii. p. 252. 

No. 186. d . Tobbo, May 19, 1883. 

This specimen agrees perfectly with others in the British Museum 
from the Gold Coast. 

25. Cisticola ferruginea, Heugl. 

Cisticola ferruginea , Ileugl. Orn. N.O.-Afr. p. 265; Sharpe, 
Cat. B. Brit. Mus. vii. p. 257. 

No. 28. ?. Wadelai, July 28, 1885. 

Nos, 121, 122, 123. d ?. Wadelai, Sept. 13, 1885. 

No. 55. J. Wadelai, Feb. 2, 1886. 

The British Museum here receives for the first time a remarkably 
fine series of this striking little Grass-War bier. 

26. Cisticola marginalis (Heugl.). 

Cisticola marginalia, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 89; Sharpe, Cat. B. Brit. Mus. vii. p. 258. 

Cisticola marginata , Pelz. Verh. Wien, xxxii. 1882, p. 501. 

No. 287. 6. Lado, March 31, 1884. 

27. Cisticola cisticola (Temm.). 

Cisticola cursitans, Heugl. Orn. N.O.-Afr. p. 266. 

Cisticola cisticola , Sharpe, Cat. B. Brit. Mus. vii. p. 259* 

No. 113. d . Wadelai, June 17, 1886. 
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28. Cisticola strangii (Fraser). 

Cisticola ladoensis, Hard. op. cit. viii. 1882, p. 189. 

Cisticola strangei et C . natalensis , Sharpe, Cat. B. Brit. Mus. vii. 

pp. 278, 2/8. 

Nos. 54, 101, 102. $ • Wadelai, Aug. 1885. 

No. 148. <$ . Wadelai, Oct. 4, 1885. 

Nos. 9, 19. Tingasi, July 1883. 

I have a specimen in my own collection determined by Dr. 
Hartlaub as 0. ladoensis ; it is in the plumage of Drymoica curvi - 
rostris , Sundev. For the determination of D. strangei , Fras., 1843, 
and 1). natalensis , Smith, 1843, I would refer to the conclusions I 
drew (Ibis, 1875, pp. 380, 381), which I still believe to be correct. 
As the first names for this species were published in the same year, 
1843, I select Fraser’s as being the most applicable. 

29. Cisticola lugubris (iiiipp.). 

Cisticola ncevia, Hard. Abbandl. nat. Ver. Breni. viii. 1882, 
p. 189; id. Zool. Jahrb. ii. 1886, p. 333. 

Cisticola lugubris , Sharpe, Cat. B. Brit. Mus. vii. p. 280. 

No. 97. d* Wadelai, Aug. 1885. 

30. Argya rtjbiginosa (Rupp.). 

Argya rubiginosa , Hard. Abhandl. nat. Ver. Breui. vii. 1881, 
p. 93; Sharpe, Cat. B. Brit. Mus. vii. p. 391. 

No. 494. <f. Lado, Jan. 12, 1884. 

Iris pale yellow. 

31. Criniger verreauxi, Sharpe. 

Criniger verreau.vi , Sharpe, Cat. B. Brit. Mus. vi. p. 73, pi. 4. 

No. 671. <5* Bellima, June 22, 1883. 

32. Chlorocichla gracihrostris (Strickl.). 

Chlorocichla gracilirostris, Sharpe, Cat. B. Brit. Mus. vi. p. 114. 

No. 697. Tingasi, July 1, 1883. 

This species was formerly ouly known from the west coast of 
Africa. 

33. Phyllostrophus sharpii, Shelley. 

? Criniger strepiians , Reichen. Orn. Centralbl. 1879, p. 139 
(Malindi). 

Phyllostrephus sharpii , Shelley, Ibis, 1880, p. 334 (Dar-es- 
Salaani); Hard. Abhandl. nat. Ver. Brem. viii. 1882, p. 188. 

Phyllostrophus strepiians, Sharpe, Cat. B. Brit. Mus. vi. p. 117. 

Nos. 45, 59, 60, 96. & $ . Wadelai, Aug. 1885. 

This is certainly my P. sharpii , which Dr. Hartlaub considers to 
be distinct from the P. strepiians (Reichen.), the type of which 
species neither myself nor Mr. Sharpe have seen. 
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31. Andropaihjs VIRENS, Cass. 

Andropadvs virens, Sharpe, Cat. B. Brit. Mus. vi. p. 109; id. 
Journ. Linn. Soc., Zool. xvii. 1884, p. 424. 

No. 18. 3 . Tingasi, July 10, 1883. 

No. 50. 3 . Tingasi, Aug. 18, 1883. 

This species was first discovered in north-east Equatorial Africa 
by Herr F. Bohndorff, who procured it at Sassa in the Nyam-nyam 
country. 

35. Telephonus senegalus (Lirm.). 

? Telephonus erythropterus , Pelz. Verb. Wien, xxxi. 1881, p. 147 ; 
xxxii. 1882, p. 505. 

Telephonus senegalus , Gadow, Cat. B. Brit. Mus. viii. p. 124. 

No. 360. $. Kiri, May 1884. 

36. Telephonus minutus, Hartl. 

Telephonus minutus , Hartl. Abliandl. uat. Ver. Brem. vii. 1881, 
p. 94 ; Gadow, Cat. B. Brit. Mus. viii. p. 128. 

No. 30. $. Wadelni, July 29, 1885. 

No. 17. Ad. Wudeiai, March 1881. 

3/. Dryoscopus affinis (Gra}). 

Dryoscopus affinis , Gadow, Cat. B. Brit. Mus. viii. p. 141. 

No. 754. 3 • Bellinia, July 15, 1883. 

38. Laniarius sulfureipectus (Less.). 

Dryoscopus sulphureipectus, Hcugl. Orn. N.O.-Afr. p. 464. 
Laniarius su/fureipectus , Gadow, Cat. B. Brit. Mus. viii. p. 159. 
No. 27. 3- Wadelai, Jan. 19, 1886. 

39. Lanhjs gubernator, Hartl. 

Lanius gubernator, Hartl. J. f. O. 1882, p. 323, pi. 1. fig. 2$; 
id. Abhandl. nat. Ver. Brem. viii. 1882, p. 194. 

No. 572. $juv. Kuterma, May 28, 1882. 

No. 110. jad. Kuterma, Sept. 18, 1882. 

Tins is quite a distinct species. 

40. Graucalus pectoralis, Jard. & Selby. 

Graucalus pectoralis , Sharpe, Cat. B. Brit. Mus. iv. p. 29 ; id. 
Jouru. Linn. Soc., Zool. xvii. 1884, p.424. 

Ad. Tobbo, May 15, 1883. 

This is the first time Enim Pasha has sent this bird to Europe, 
although in Nyam-nyam, according to Mr. Bohndorff, it is a common 
species. 

41. Alskonax comitata, Cass. 

Aheonasc comitata , Sharpe, Cat. B. Brit. Mus. iv. p. 130. 

No. 753. Bellinia, July 15, 1883. 

The specimen agrees accurately with others from the Gold Coast 
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with which I have compared it. It was formerly only known from 
the west coast. 

42. Pachyprora senegalensis (Linn.). 

Batis senegalensis, Sharpe, Cat. B. Brit. Mus. iv. p. 134. 

Platystira senegalensis , Hartl. Ahhandl. nat. Ver. Brem. viii. 
1882, p. 197; id. Zool. Jahrb. ii. 1836, p. 336. 

No. 349. <J. Kedjaf, May 10, 1881. 

No. 598. <$. Mundi, June 4, 1883. 

43. Artomyias fuliginosus, J. & E. Verr. 

Artomijias fuliginosus , Sharpe, Cat. B. Brit. Mus. iv. p. 144, 
fig. 1. 

No. 760. c?. Ann Nambiri, July 21, 1883. 

Formerly only known from the Gaboon and Congo districts on 
the west coast. 


44. Platystira cyanea (P. L. S. Mull.). 

Platystira cyanea , Sharpe, Cat. B. Brit. Mus. iv. p. 145. 
Platystira senegalensis , Hartl. Ahhandl. nat. Ver. Brem. vii. 
1881, p. 97. 

No. 788. 2 • Tomaja, Aug. 7, 1883. 

45. Muscicapa grisola (Linn.). 

Muscicapa grisola, Sharpe, Cat. B. Brit. Mus. iv. p. 151 ; Iiartl. 
Ahhandl. nat. Ver. Brem. vii. p. 98. 

Butalis grisola , Pelz. Verh. Wien, xxxi. 1881, p. 146. 

No. 174. ?. Wadelai, Oct. 10, 1885. 

No. 198. <$. Wadelai, Nov. 12, 1885. 

No. 208. c?. Kabajirdi, Nov. 1, 1882. 

46. Muscicapa infulata, Hartl. 

Muscicapa infulata , Hartl. P. Z. S. 1880, p. 626 ; id. Ahhandl. 
nat. Ver. Brem. vii, 1881, p. 98. 

Wadelai, four males and four females shot in June, July, and 
August. 

The type was obtained at Magungo, on the northern extremity of 
Lake Albert Nyanza. 

47* Hyliota flavigastra, Swains. 

Hyliota flavigastra , Sharpe, Cat. B. Brit. Mus. iv. p. 248; 
Hartl. J.f.O. 1883, p.323. 

Hyliota orientalis , Hartl. Abhandl. nat. Ver* Brem. viii. 1882, 
p. 198. 

No. 31. 6* Wadelai, Aug. 1, 1885. 

Nos. 564, 565. cf • Kuterma, May 28, 1883. 

Nos. 596, 597 ♦ 6 $ * Hundii, June 4, 1883. 

The specimens agree perfectly with a Senegal specimen in the 
British Museum. 
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48. Parisoma plumbeum (Ilartl.). 

Parisoma plumbeum, Sharpe, Cat. B. Brit. Mas. iv. p. 269. 

Stenostira plumbea , Ilartl. Abhaudl. nat. Ver. lirem. viii. 1882, 
p. 197. 

$ ad. Wadelai, July 7, 1885. 

49. Terpsiphone cristata (Gm.). 

Terpsiphone cristata , Sharpe, Cat. B. Brit. Mus. iv. p. 354 ; id. 
Journ. Linn. Soc., Zool. xvii. p. 425. 

Tchitrea melanoyastra, Ilartl. Abhaudl. nat. Ver. Brem. vii. 
1881, p. 97 ; viii. 1882, p. 197. 

Terpsiphone melanoqastro. , Pelz. Verb. Wien, xxxi. 1881, p. 146 ; 
xxxii. 1882, p. 504. ‘ 

No. 42. djuv. Tingasi, Aug. 1, 1883. 

50. Elminia teresita, Antin. 

Ehninia lowjicauda minor, Ileugl. Orn. N.O.-Afr. p. 44G. 

Elminia teresita, Sharpe, Cat. B. Brit. Mus. iv. p. 364. 

Ad. Wadelai, Aug. 15, 1885. 

This species differs from E. lonyicauda only in having the breast, 
abdomen, and under tail-coverts pure white, not shaded with greyish 
blue except on the sides of the chest. The outer pair of tail- 
feathers have a larger amount of white on the margin of the inner 
web; the inner web of the next feather has a small amount of 
white. The blackish colouring in front of the eyes is barely 
perceptible. 

E. teresita : length 6*5 inches, wing 2*7, tail 3*5, tarsus 0*65. 

E . lonyicauda : length 7*3 inches, wing 2*65, tail 4*3, tarsus 0*65. 

51. Megabias flammulata, J. & E. Verr. 

AleyabiasJlammulala , Sharpe, Cat. B. Brit. Mus. iv. p. 38/. 

No, 22. d. Tingasi, Aug. 1, 1883. 

I have little doubt that this is an immature male of this species, 
as it agrees with an adult female specimen from Fantee in the 
British Museum. 

52. Mot ac ill a flava, Linn. 

Bvdytes flava , Pelz. Verh. Wien, xxxi. 1881, pp. 145, 609. 

Motacilla flava , Sharpe, Cat. B. Brit. Mus. x. p. 516, pi. 6 . 
figs. 3-5. 

No. 849. cf. Lado, Oct. 2, 1883. 

53. Anthus pyrrhonotus (Vieill.). 

Antkus youldi, Hartl. Abhandl. nat. Ver. Brem. vii. 1881, p. 99; 
viii. 1882, p. 198; id. Zool. Jahrb. ii. 1886, p. 337. 

? Anthus sordtdus, Pelz. Verh. Wien, xxxi. 1881, p. 145. 

Anthus pyrrhonotus, Sharpe, Cat. B. Brit. Mus. x. p. 555. 

No. 164. $ . Redjaf, Jan. 26, 1884. 
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54. Anthus cervinus, Pali. 

Antkus cervinus, Heugl. Orn. N.O.-Afr. p. 323 ; Sharpe, Cat. 
B. Brit. Mus. x. p. 585. 

No. 121. Redjaf, Jan. 1, 1884. 

55. Macrqnyx croceus (VieilL). 

Macronyx croceus , Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 99; Pelz. Verh. Wien, xxxi. 1881, pp. 145, 609; Sharpe, Cat. 
B. Brit. Mus. x. p. 626. 

No. 359. d . Wadelai, May 19, 1884. 

56. Mirafra apiata (Vieill.). 

Megalophonus fischeri , Reichen. J. f. O. 1883, p. 202. 

Mirafra apiata> Hartl. Zool. Jahrb. ii. 1886, p. 329. 

No. 132. Wadelai, Aug. 11, 1886. 

This is the most northern locality yet known for this species, 
which ranges into South Africa and the Congo region. 

57. Mirafra bucolica, Hartl. 

Mirafra bucolica , Hartl. Zool. Jahrb. ii. 1886, p. 327* 
d ad. Tobbo, May 16, 1883. 

In general colouring and size this Lark much resembles the 
S.-African M. sabota , but differs in the colouring of the quills, two 
pairs of the outer tail-feathers, and in the character of the feet. 
The following comparison between A/, bucolica and Al. sabota will best 
point out the characters which appear to me to be of specific value. 

A/, bucolica. —Primaries broadly edged with rufous buff, that 
colouring extending to the quill of the first long primary throughout 
the greater portion of its length ; inner webs broadly edged with 
rufous buff of the same shade for about half the length of the 
feathers. Two outer tail-feathers—outer one rufous buff with a 
diagonal dark portion extending from near the end of the inner web 
over the basal portion of the outer one, but not reaching to the 
outer web, and divided near the base of the quill by the buff colouring, 
next feather with a broad rufous-buff edge to the outer web. Feet 
smaller and buffer, hind claw slightly straighter and longer. 

M. sabota .—Primaries partially and very narrowly edged with 
huffish white, not perceptible on the first long primary; inner margin of 
primaries whitish but nearly obsolete. Two outer tail-feathers—outer 
one blackish, with only a broad edging of rufous buff over scarcely 
more than half the width of the outer web and round the end of 
the feather; next feather with an almost obsolete pale margin to the 
outer web, widening slightly at the tip. Feet larger and browner, 
hind claw slightly more curved and shorter. 

58. Galerita modesta, Heugl. 

Geocorypha modesta , Heugl. Orn. N.O.-Afr. p. 691, pi. 23: 
Hartl. Zool. Jahrb. ii. 1886, p. 328. 

No. 150. $. Redjaf, Jan. 17, 1884. 
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No. 175. d*. Redjaf, Feb. 2, 1884. 

No. 926. (3 . Redjaf, Nov. 23, 1883. 

No. 970. S . Redjaf, Dec. 15, 1883. 

This species is new to the British Museum Collection. It belongs 
apparently to the genus Galerita , being slightly crested, and it has 
the bastard primary short, only just extending beyond the primary- 
coverts, while in plumage it much resembles G. cristata. 

59. Pyrrhulauda leucotis (Stanley). 

Coraphites leucotis , Ileugl. Orn. N.O.-Afr. p. 669. 

No. 973. <J. Dec. 10, 1883. 

60. Parus njger, Boun. et Vieill. 

Parus leucomelas , Pelz. Verh. Wien, xxxi. 1881, pp. 145, 609. 

Parus niger , Gadow, Cat. B. Brit. Mus. viii. 

No. 366. 3. Kiri, May 22, 1884. 

This is an adult male with no white edges to the tail-feathers ; in 
this character, and indeed in all other respects, it agrees perfectly 
with a Damara specimen in the British Museum, so that I cannot 
admit that there are any constant local races of this species. 

61. iEGITHALUS parvulus, Heugl. 

JEgithalus parvulus , Ilartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 99 ; id. Zool. Jahrb. ii. 1886, p. 347, pi. 12. fig. 3. 

No. 370. • Kiri, May 21, 1884. 

This species lias been well figured by Dr. Hartlaub, and is quite 
distinct from JE. capensis , of which it is the northern representative. 

62. ^Egithalus musculus, Hartl. 

JEgithalus musculvs % Ilartl. J. f. O. 1882, p. 326 ; id. Abhandl. 
nat. Ver. Brem. viii. 1882, p. 198 ; id. Zool. Jahrb. ii. 1886, 
p. 347. 

No. 218. ? . Lado, Feb. 25, 1884. 

Nos. 252, 283. 6 ?. Lado, March 1884. 

Like the last, this species is new to the British Museum. It 
comes nearest to J£. caroli , Sharpe, from which it may be readily dis¬ 
tinguished by its hoary white throat and chest, and the abdomen 
only tinted with rufous buff. The forehead is uniform with the 
upper parts, and the sexes are similar in plumage. 

63. Philetaerus arnaudi (Bp.). 

Nigrita arnaudi , Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 104 ; Pelz. Verh. Wien, xxxi. 1881, p. 150 ; xxxii. 1882, 
p. 207. 

Philetasrus arnaudi , Shelley, Ibis, 1886, p. 308. 

No. 953. $. Redjaf, Dec. 2, 1883. 

Iris chestnut; bill black ; legs dusky flesh-colour. 
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64. Amadina fasciata (Gm.). 

Sporothlastes fasciatus , Hartl. Abhandl. nat. Ver. Brem. vii. 
1881, p. 203; Pelz. Verh. Wien, xxxii. 1882, p. 509. 

Amadina fasciata, Shelley, Ibis, 1886, p. 313. 

No. 976. d. Redjaf, Dec. 17, 1882. 

65. Pyrenestes ostrikus (Vieill.), 

Pyrenestes ostrinus, Shelley, Ibis, 1886, p. 314. 

No. 717. 6 . Tingasi, July 4, 1883. 

Iris dusky brown; bill black ; legs yellowish. 

This specimen is small and entirely black and red. Total length 
5 inches, culmen 0*5, wing 2*65, tail 2*15, tarsus 0 7. There is a 
very similar specimen in the British Museum from the Gold Coast. 

66. Spkrmospiza ruficapili.a, sp. n. 

Entire head, throat, front and sides of the chest uniform scarlet; 
back of the neck, back, wings and tail when closed, dusky slate- 
colour ; upper tail-coverts red, slightly darker than the head ; re¬ 
mainder of the breast black, thickly spotted with white on the chest 
and barred on the abdomen and under tail-coverts. Under surface 
of the wings and tail dusky black, mottled or barred with white on 
the under wing-coverts. Iris dusky brown; bill metallic blue with 
the end carmine, and the cutting-edges shaded with that colour; 
legs dusky brown. Total length 6*2 inches, culmen 0*65, wing 2*9, 
tail 2*6, tarsus 0 95. 

No. 752. $. Bellima, July 15, 1883. 

This species is closely allied to S. hcematina and S. guttata, hut 
may be readily recognized, at least in the female, by its having the 
entire head uniform scarlet. In the colouring of the hill it agrees 
best with 8. guttata . 

67. Hypargus monteiri (Haiti.). 

Pytelia monteiri, Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 
p. 203. 

Hypargus monteiri , Shelley, Ibis, 1886, p. 318. 

<J juv. Lado, Nov. 1, 1885. 

No. 59. d* • Tanjimoro, Sept. 23, 1883. 

No. 179. Tanjimoro, Oct. 5, 1886. 

The young bird from Lado differs from the adult in having the 
throat uniform grey, and in there being no white spots on the breast, 
which is chestnut fading into white on the abdomen. The under 
tail-coverts are broadly barred with chestnut and white. 

68. Pytelia melba (Linn.). 

Pytelia melba , Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 104; Pelz. Verb. Wien, xxxii. 1882, p. 509 ; Shelley, Ibis, 
1886, p. 319. 

Pytelia citerior, Pelz. Verh. Wien, xxxi. 1881, p. 614. 

No. 208. Kibiro, Oct. 11, 1886. 
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Iris and bill red, culmen blackish ; legs flesh-brown. 

In the British Museum are apparently typical specimens of both 
sexes of P, cinereigida ; the female is a female of this species and the 
male is P. afra (Gm.). 

69. Pytelia phcknicoptera, Swains. 

Pytelia ph<£mcoptera> Hartl. Abhandl. nat. Ver. Brem. viii. 
1882, p. 203 ; Shelley, Ibis, 1886, p. 323. 

Zonogaxtris erythroptera , Pelz. Verb. Wien, xxxii. 1882, p. 509. 

No. 385. J. Lado, Aug. 16, 1884. 

Iris red; bill black ; legs pale brown. 

70. Lagonosticta sfnegala (Linn.). 

Lagonosticta minima , Pelz. Verb. Wien, xxxi. 1881, p. 606. 

Lagonosticta seneyala , Shelley, Ibis, 1886, p. 323. 

No. 182. cT. Kibero, Oct. 7, 1886. 

71. Lagonosticta kara (Antin.). 

Rhodopifga Ju/pomelas , llcugl. J. f. O. 1868, p. 13, pi. I. 
%. i- 

llubropyga hypomehena , Ileugl. Orn. N.O.-Atr. p. 611. 

Hnbtopyga wnochroa , Hartl. J. f. O. 1882, p. 322; id. Abhandl. 
nat. Ver. Brem. viii. 1882, p. 203. 

Lagonosticta rara , Shelley, Ibis, 1886, p. 323. 

Lagonosticta oenuchroa , Ilartl. Zool. Jahrb. ii. 1886, p. 322, 
pi. 13. fig. 6. 

Ad. Lado, Oct. 24, 1885. 

No. 15. cf. Tmgasi, Aug. 9, 1883. 

No. 175. $?. Tmgasi, July 3, 1883. 

1 have referred this species to L. rara (Antin.), although I have 
not examined a typical specimen ; but it appears to me to be un¬ 
doubtedly the same as L. (cnochroa , Hartl., which, under the im¬ 
pression that it was the type I had examined, I wrongly referred to 
L . r/wdoparda (Ibis, 1886, p. 324). L. rara has been badly 
figured by Heuglin under the name of Rhodopgga hypomelus, but 
the sides of the body have been painted black in>tead of red as 
described, and this appears to be the only character upon which Z. 
wnochroa , Hartl., has been separated. 

The real characters for this species appear to be;—the pale 
patch on the lower mandible, most strongly marked in specimens 15 
and 175, and the absence of white spots on the sides of the chest 
in adult males. 

To this species should undoubtedly be referred the L. tnelano- 
gastra of my paper in ‘The Ibis/ 1883, p. 153, from Lukoja on the 
Niger. 

72. Estrelda nonnula, Ilartl. 

Astrilda nonnula , Hartl. J. f. O. 1883, p. 425 ; id. Zool. Jahrb. 
i. 1886, p. 321, pi. 13. fig. 5. 
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Habropyga tenerrima , Reichen. J. f. O. 1887, p. 213, Stanley 
Falls. 

No. 58. cJ. Kubbi, July 1881. 

No. 654. d* Belliina, June 21, 1883. 
c?2. Foda, Oct. 27, 1885. 

The males have the bill black, with a red patch on the sides of 
the culmen and base of the lower mandible, also a patch of scarlet 
on the sides of the body, of much less extent than in E . atricapilla . 
It is the Habropyga tenerrima of Reichenow. 

The female differs in having the entire bill dusky black and no 
red on the sides of the body. This is the Astrilda nonnula , Hartl. 

73. Estrelpa paludicola, Heugl. 

Estrelda paludicola , Shelley, Ibis, 1886, p. 331 ; Hard. Zool. 
Jahrb. ii. 1886, p. 321. 

No. 706. Tingasi, July 3, 1883. 

New to the British Museum. 

74. Estrelda astrild (Linn.). 

Estrelda astrild, Shelley, Ibis, 1886, p. 322. 

No. 288. ?. Lado, March 30, 1884. 

A variety entirely white, with a red band round the eye. 

75. Estrelda rhodopyga, Sundev. 

Estrelda rhodopyga, Shelley, Ibis, 1886, p. 333; Hard. Zool. 
Jahrb. ii. 1886, p. 322. 

Nos. 135, 138. d- 136, 139. $. Wadelai, Sept. 18, 1885. 
No. 154. <5* Wadelai, Oct. 6, 1885. 

76. Estrelda cinerea (Vieill.). 

Astrilda cinerea , Haiti. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 103; Pelz. Verb. Wien, xxxi. p. 611; xxxii 1882, p. 505 ; 
Shelley, Ibis, 1886, p. 333. 

Nos. 39, 40. d ?• Wadelai, Aug. 3, 1885. 

77. Estrelda subfi.ava (Vieill.). 

Habropyga sub/lava , Heugl. Orn. N O.-Afr. p. 609. 

Estrelda mbflaea, Shelley, Ibis, 1886, p. 334. 

Nos. 235, 236, 243. d. Nos. 234, 242, 248, 253. ?. Lado, 
March 1884. 

78. Ortygospiza atricollis (Vieill.). 

Ortygospiea atricollis , Heugl. Orn. N.O.-Afr. p. 598; Shelley, 
Ibis, 1886, p. 338. 

No. 150. d. Redjaf, Jan. 19, 1884. 

Nos. 945, 946. d Redjaf, Nov. 30, 1883. 

79. Vidua principalis (Linn.). 

Vidua principalis. Hard. Abhandl. nat. Ver. Brem. vii. 1881, 
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p. 102; Pelz. Verh. Wien, xxxi. 1881, pp. 151, 613; Sharpe, Journ. 
Linn. Soc., Zool. xvii. 1884, p. 426 ; Shelley, Ibis, 1886, p. 341. 
No. 46. $. Tingasi, Aug. 14, 1883. 

80. COLIUSPASSER MACRURUS (Gm.). 

Penthetria macroura , Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 
p. 202; Pelz. Verh. Wien, xxxi. 1881, pp. 606, 613; xxxii. 1882, 
p. 508 ; Sharpe, Journ, Linn. Soc., Zool. xvii. 1884, p. 426. 
Coliuspasser macrurus , Shelley, Ibis, 1886, p. 348. 
d ad. Tobbo, May 19, 1883. 

81. Coliuspasser axillaris (Smith). 

XJrobrachya axillaris, Ilartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 102; viii. 1882, p. 221; Pelz. Verh. Wien, xxxi. 1881, p. 151; 
xxxii. 1882, p. 508. 

Coliuspasser axillaris , Shelley, Ibis, 1886, p. 348. 

Penthetria axillaris , Hartl. Zool. Jahrb. ii. 1886, p. 325. 

No. 285. d- Lado, March 31, 1884. 

No. 56. J. Lado, July 25, 1883. 

82. Pyromelana flammiceps (Swains.). 

Pyromelana flammiceps, Pelz. Verh. Wien, xxxi. 1881, pp. 150, 
613 ; Shelley, Ibis, 1886, p. 352. 

Euplectes flammiceps , Ilartl. Abhandl. nat. Ver. Brem. viii. 
1882, p. 201. 

Nos. 34, 51, 72. d . Tingasi, Aug. 1883. 

No. 45. Kubbi, July 1881. 

83. Pyromelana ladoensis (Reichen.). 

Euplectes taka , Ilartl. Abhandl. nat. Ver. Brem. vii. 1881, p. 103 ; 
viii. 1882, p. 201 ; Pelz. Verh. Wien, xxxii. 1882, p. 506. 

Euplectes ladoensis , Ileichen. J. f. O. 1885, p. 218; Hartl. Zool. 
Jahrb. ii. 1886, p. 339. 

Pyromelana sticta , Shelley (nec Ileugl.), Ibis, 1886, p. 354. 

No. 408. d • Lado, Aug. 30, 1884. 

84. Quelea erythrops (Hard.). 

Hyphantica hcematocephala , Heugl. Orn. N.O.-Afr. p. 545, 
pi. 19a. 

Quelea erythrops , Shelley, Ibis, 1886, p. 356. 
d • Kibiro, June 3, 1886. 

85. Quelea cardinalis (Hartl.). 

Hyphantica cardinality Hartl. J. f. O. 1880, p. 325; id. Abhandl. 
Nat. Ver. Brem. vii. 1881, p. 102; viii. 1882, p. 201; J. f. O. 
1881, pi. i. figs. 1, 2; Pelz. Verh. Wien, xxxii. 1882, p. 508. 

Quelea cardinalis , Shelley, Ibis, 1886, p. 357. 

Nos. 25, 26, 29. d • Lado, July 1885. 

Proc. Zool. Soc. —1888, No. III. 
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86. Quelea quelea (Linn.). 

Quelea quelea, Shelley, Ibis, 1886, p. 357. 

d • Kibiro, June 5, 1886. 

Forehead black, flanks and thighs striped. 

The occurrence of the black-fronted Quelea quelea on the shores of 
Lake Albert Nyanza shows, in my opinion, the affinity of the fauna 
of this part of Africa with that of the Congo on the West Coast; 
but the view may be entertained that Q. quelea and Q . cethiopica are 
not distinct species, but only local and not positively definable forms, 
and this may be supported by the great similarity of their females 
and by the form P. russi , Finsch, with no black on the head, being 
common to both, as also are the peculiar brown and pink shaded 
varieties. 

87. Ploceus melanotis, Lafr. 

Sycobius melanotis , Ilarti. Abhandl. nat. Ver. Brcm. vii. 1881, 
p. 101. 

Anaplectes melanotis , Pelz. Ver. Wien, xxxi. 1881, p. 150; 
xxxii. 1882, p. 506 ; Hard. Zool. Jahrb. ii. 1886, p. 337. 

Calyphantria erythoyenys , Fisch. & Iteichen. J. f. O. 1884, 
p. 181. 

Ploceus melanotis , Shellev, Ibis, 1887, p. 18. 

No. 122. d . Hedjaf, Jan. 9, 1884. 

88. Ploceus baglafect, Vieill. 

Hyphantornis yuerini , Ileugl. Orn. N.O.-Afr. p. 562, pi. 11. 
fig. 3. 

Ploceus baylafect , Shelley, Ibis, 1887, p. 20. 

5 . Kibiro, Oct. 8, 1886. 

89. Ploceus nigricollis (Vieill.). 

Ploceus nigricollis , Shelley, Ibis, 1887, p. 22. 

No. 678. d . Wadelai, June 23, 1883. Iris straw-colour; bill 
black ; legs dusky red. 

This species has previously only been recorded from the West 
Coast. 

Its near ally P. melanoxanthus (Cab.) is fairly abundant on the 
East Coast, near Lamu and Mombas. 

90. Ploceus ocularius, Smith. 

Hyphantornis crocata, Hard. Abhandl. nat. Ver. Brem. vii. 
1881. 

Hyphantornis ocularius , Hard. Abhandl. nat. Ver. Brem. viii. 

1882, p. 200. 

Symplectes ocularius, var. crocata, Hard. Zool. Jahrb. ii. 1886, 
p. 341, pi. 14. fig. 11. 

Ploceus ocularius, Shelley, Ibis, 1887, p. 23. 

Nos. 175, 176. d $. Tanjimoro, Oct. 5, 1886. 
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91. Ploceus castanops, sp. n. 

Male. —Head and underparts bright golden yellow, shading into 
chestnut on the forehead ; cheeks, front of the ear-coverts, chin, 
and throat chestnut, shading into black in front of the eyes, and 
with a narrow black edging to the chin ; the browm- of the throat 
narrow almost to a point towards the lower neck ; back of the neck, 
back, and scapulars uniform yellowish olive, slightly more yellow on 
the rurnp; wings brown, with all the feathers broadly edged 
with pale olive-yellow; tail olive-brown, with narrow yellowish 
edges to the feathers: under surface of the wings brown, the 
coverts pale rufous buff, with a golden shade, and the inner 
margins of the quills yellow. Bill black ; legs reddish brown. 
Total length 5*6 inches, culmen 0 65, wing 2*8, tail 2, tarsus 0*9. 

Female. —Crown and nape nearly uniform dusky brown; back 
and scapulars more huffish brown, with large dark centres to the 
feathers; wings, rump, and tail as in the male, but not so bright; 
underparts brownish buff, paler on the centre of the abdomen. 
Bill dark above, pale beneath. Total length 5*3 inches, culmen 
0*55, wing 2*5, tail 1*8, tarsus 0 9. 

In form and size this new species much resembles P. ocular ius> 
but in no stage of plumage can it be confounded with that bird, as 
it has no black stripes through the eye, and the broad pale edges of 
the wing-feathers contrast strongly with the dark portion. From 
P. xanthopterus it differs in its smaller size, in the more olive colour¬ 
ing of the back and edges of the wing-feathers, and in the brown of 
the forehead. 

92. Ploceus vitellinus (Licht.). 

Ihfphantornis vitellinus , Ilartl. Abhandl. nat. Ver. Brem. viii. 

1882, p. 200. 

Ploceus vitellinus , Shelley, Ibis, 1887, p. 27. 

No. 156. d- Wadelai, Oct. 7, 1885. Iris bright yellow. 

93. Ploceus lutf.olus (Licht.). 

Hyphantornis luteola , Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 100; viii. 1882, p. 200. 

Sitayra luteola, Pelz. Verh. Wien, xxxi. 1881, p. 612; xxxii. 
1882, p. 506. 

Ploceus luteolusy Shelley, Ibis, 1887, p. 31. 

Nos. 346, 347. d ? • Redjaf, May 8, 1884. 

Nos. 358, 367, 368. $>. Kiri, May 1884. 

94*. Ploceus felzelni (Hartl.). 

Icteropsis crocuta, Pelz. (nec Hartl.) Verh. Wien, xxxi. 1881, 
p. 149. 

Sitagra pelzelnt, Hartl. Zool. Jahrb. ii. 1886, p. 343, pi. 14. 
figs. 9, 10. 

Four males and five females, from Wadelai (May). 

In the adult of both sexes the bill is black. In the immature 

3* 



36 CAPT. G. E. SHELLEY ON BIRDS [Jan. 17, 

the bill is dusky brown above, pale beneath. In immature specimens, 
two of which are indicated as males, there is no trace of black on the 
head. 

As this species is but little known, I shall describe the male in 
full plumage; the female is well figured by Dr. Hartlaub (L c.). 
Very similar to P. luteohs , but rather larger, and the bill consider¬ 
ably longer. The black of the head is very similar, only it extends 
slightly further back ; remainder of the head, nape, and sides of the 
neck bright yellow, like the breast, with no olive shade; remainder 
of the upper parts as in P . Inteolus. 

P. pelzelni , $ ad. Total length 5*25 inches, culmen 0*65, wing 
2*35, tail 1*8, tarsus 0*75. 

P. luteolus , cJ ad. Total length 4*7 inches, culmen 0*5, wing 
2*35, tail 1*7, tarsus 0*7. 

95. Ploceus dimidiatus (Salvad,). 

Hypkantornis dimidiata , Salvad. & Antin. Ann. Mus. Civ. Gen. 
1873, p. 384, pi. 3; Hartl. Abhandl. nat. Ver. Bretn. viii. 1882, 
p. 199. 

Ploceus dimidiatus , Shelley, Ibis, 1887, p. 34. 

Fifteen specimens of both sexes from Wadelai, procured in June, 
July, and August. 

Iris umber-brown. 

96. Ploceus abyssinicus (Gm.). 

ITyphantomis habessinica 9 Hartl. Abhandl. nat. Ver. Brcm. vii. 

1881, p. 99. 

Hypkantornis abyssinica 9 Pelz. Verh. Wien, xxxi. 1881, p. 012; 
xxxii. 1882, p. 505. 

No. 265. c?. May 22, 1884. 

No. 38. cf. Kiri, Sept. 12, 1883. 

The second specimen is recorded as being in the winter plumage ; 
it closely resembles the figure of Textor jlavirostris , Rupp. (Syst. 
Uebers. pi. 29). 

97. Passer rufocinctus, Fisch. & Reichen. 

Passer motitensis , Heugl. (nec Smith) Orn. N.O.-Afr. p. 634. 
Passer rufocinctus , Fisch. & Reichen. J. f. O. 1884, p. 55. 

No. 30. <£. Lado, April 9, 1884. 

98. Sorella emini, Hartl. 

Sorella emini, Hartl. J. f. O. 1880, p. 211; J. f. O. 1881, pi. 1. 
figs. 3, 4; Hartl. Abhandl. nat. Ver. Brem. vii. 1881, p. 104 ; viii. 

1882, p. 201; Pelz. Verh. Wien, xxxi, 1881, p. 150; xxxii. 1882, 
p. 507 ; Fisch. J. f. O. 1885, p. 136 ; Hartl. Zool. Jahrb, ii. 1886, 
p. 340. 

Passer emini , Sharpe, Cat. B. Brit. Mus. xii. p. 332 (1887)* 

No. 881. Lado, Nov. 2, 1883. 

Nos. 204, 205. Lado, Feb. 18,1884. 

Nos. 120, 175. (J. Redjaf, Jan. 31, 1884. 
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99 . Crithagra BAR BATA, Heugl. 

Crithagra barbata , Ileugl. Orn. N.O.-Afr. p. 629 ; Hartl. Abhandl. 
nat. Ver. Brem. viii. 1882, p. 204. 

$ad. Tobbo, May 17, 1883. 

100. Fringillaria orientalis, Shelley. 

Frinyillaria orientalis , Shelley, P. Z. S. 1882, p. 308 (Mamboio). 

No. 109. $. Tingasi, Aug. 1, 1883. Iris dusky, bill brown, 
legs pale brown. 

There is a specimen of this species in the British Museum, labelled 
by Dr. Iteichenow “ Fringillaria major,” from Leopoldville on 
the Congo. 

101. Fringillaria forbesi, Hartl. 

Fringillaria capensis, Swains, (nec Linn.) B. W. Afr. i. p. 211, 
pi. 18. 

Fringillaria forbesi , Hartl. J. f. O. 1882, p. 324 ; id. Abhandl. 
nat. Ver. Brem. viii. p. 204. 

Ad. Kuterma, May 20, 1883. Iris dusky; bill blackish, paler 
on the lower mandible ; legs greyish horn-colour. 

102. Lamprocolius splendidus (Vieill.). 

Latnprocolius splendidus , Sharpe, Journ. Linn. Soc., Zool. xvii. 
1884, p. 420. 

No. 135. Tingasi, Sept. 1881. 

This Gaboon species was first met with in Central Africa by Mr. 
Bohndorff in the Niam-niam couutry. 

103. Buphaga African a, Linn. 

Buphaga africana , Hartl. Zool, Jahrb. ii. 1886, p. 311. 

No. 189. $>. Kibiro, Oct. 8, 1886. 

104. Salpornis salvadorii, Bocage. 

Hylipsomis salvadorii , Bocage, Orn. Angola, p. 289, pi. 10. fig. 2. 

Salpornis salvadorii , Gadow, Cat. B. Brit. Mus. viii. p. 330. 

Salpornis ernini , Hartl. P. Z. S. 1884, p. 415, pi. 37; id. Zool. 
Jahrb. ii. 1886, p. 312. 

No. 539. cJ. Tobbo, May 22, 1884. 

This is, no doubt, the S . emini, Hartl., but I can detect no character 
bv which it can be separated from 8. salvadorii after comparing it 
with three specimens of the latter, two from Benguela and one from 
Mashoona land. The British Museum, since the acquisition of Mr. 
Hume’s valuable collection, contains a large series of S 9 spilonata , 
from which the present species is barely separable, the Asiatic form 
having the two centre tail-feathers generally much paler, and the 
throat and sides of the head of a rather purer white. 
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105. Nectarinia pulchella (Linn.). 

Nectarinia pulchella , Shelley, Mon. Sun-birds, p. 9, pi. 4; 
Hartl. Abhandl. nat. Ver. Brem. vii. 1881, p. 107 ; Pelz. Verh. 
Wien, xxxi. 1881, p. 609 ; xxxii. 1882, p. 501. 

No. 340. Lado, April 23, 1884. A partially white variety. 

106. Cinnyris cuprea (Shaw). 

Cinnyris cuprea , Shelley, Mon. Sun-birds, p. 191, pi. 58 ; Sharpe, 
Journ. Linn. Soc., Zool. xvii. 1884, p. 428. 

Nectarinia cuprea , Pelz. Verb. Wien, xxxi. 1881, p. 609 ; Hartl. 
Abhandl. nat. Ver. Brem. vii. 1881, p. 108; viii. 1882, p. 205. 

No. 584. (5*. Mundri, June 1, 1883. 

107. Cinnyris superba (Shaw). 

Cinnyris superba , Shelley, Mon. Sun-birds, p. 197, pi. 60 ; id. 
Sharpe, Journ. Linn. Soc., Zool. xvii. 1884, p. 428. 

No. 751. S. Bellima, July 15, 1883. 

This species was only known from the west coast, until it was 
recently procured in the Niam-niam country by Mr. Bohndorff. 

108. Cinnyris erythroceria (Ileugl.). 

Cinnyris erythrocerius, Shelley, Mon. Sun-birds, p. 209, pi. 64. 
fig. 2. 

Nectarinia erythroceria , Hartl. Abhandl. nat. Ver. Brem. vii. 

1881, p. 108; Pelz. Verh. Wien, xxxi. 1881, p. 144. 

No. 68. <J, Wadelai, Aug. 9, 1883. 

109. Cinnyris chloropygia (Jard.). 

Cinnyris chloropyyius, Shelley, Mon. Sun-birds, p. 257, pi. 79. 
No. 736. <J • Tingasi, July 7, 1883. 

Previously only known from the west coast. 

110. Cinnyris acik (Antin.). 

Cinnyris acik, Shelley, Mon. Sun-birds, p. 295, pi. 82 ; Sharpe, 
Journ. Linn. Soc., Zool. vii. p. 428. 

Nectarinia asic t Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p, 108; viii. 1882, p. 206. 

Nectarinia acik, relz. Verh. Wien, xxxi. 1881, pp. 143, 609. 

No. 14. $. Tingasi, Aug* 10, 1883. 

111. Cinnyris obscura (Jard.). 

Cinnyris obscurus, Shelley, Mon. Sun-birds, p. 391, pi. 92. 

No. 20, <S . Tingasi, Oct. 23, 1883. 

Formerly only known from West Africa. 

112. Cynnyris vkrticalis (Lath.). 

Cinnyris verticals , Shelley, Mon. Sun-birds, p. 301, pi. 97. 
Nectarinia cyanocephala , Hartl. Abhandl. nat. Ver. Brem. viii. 

1882, p. 206. 

No. 718. <S . Tingasi, July 4, 1883. 
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Nos. 79, 808. 5 . Tomaja, Aug. 1883. 

$ 3. Foda, Nov. 1, 1885. 

The specimens show that Latham described the female as Certkia 
verticals, Shaw, the male as Certkia cyanocephala . 

113. Anthreptes longuemaiui (Less.). 

Antlireptes longuemarii, Shelley, Mon. Sun-birds, p.335, pi. 108. 

Anthreptes orientalist llartl. J. f, O. 1880, p. 213 ; id. Abhandl. 
nat. Ver. Brem. vii. 1881, p. 109 ; viii. 1882, p. 205 ; Pelz. Verb. 
Wien, xxxi. 1881, p. 609; xxxii. 1882, p. 501; Sharpe, Journ. 
Linn. Soc., Zool. xvii. 188-4, p. 429. 

No. 765. 3. Bongereh, July 22, 1883. 

The British Museum contains eight specimens, which I have 
compared with two of my own from Lado. My adult male has 
the lesser wing-coverts brilliant metallic green, which I cannot at 
all match in any of the other specimens, although a trace of green 
may be observed in all of them, often so slight as to be easily over¬ 
looked. It appears that in my monograph of this family (/. c.) I 
rightly depicted the adult male and female. The immature male, as 
shown by Emin Pasha's specimen in this collection, has a rather 
bright yellow abdomen, and has assumed the metallic purple colour¬ 
ing of the head and hack before getting the metallic throat or 
discarding the white e\ ebrow. This proves, I presume, that Mr. 
Bohndortt’s second specimen from Sassa was a young male, and 
not a female as Mr. Sharpe records it. 

With regard to size, the following measurements of the culmen 
and wings of ten specimens will show that no importance can be 
attached to them :— 

Gambia, 3 $ : culmen 0*6, 0*65; wing 2*95, 2*6. 

Cassatnanse, 3 $ 2 : culmen 0*65; wing 2*95, 2*65, 2*55. 

Sassa, <Jad. and probably djuv.: culmen 0*6, 0*65 ; wing 2*9, 
2*65. 

Bongereh, 3 juv,: culmen 0*6 ; wing 2*75. 

Lado, $ 3 : culmen 0*6, 0*55; wing 2*6, 2*4. 

114. Anthreptes tephroi^ma (Jard. & Selby). 

Anthreptes tephrolwma, Shelley, Mon. Sun-birds, p. 333, pi. 72. 

fig 2. 

Nos. 24, 27. 3 . Tingasi, Oct. 1883. 

This is another of the species hitherto only known from the west 
coast. 

115. Anthreptes hypodila (Fraser). 

Anthreptes hypodila , Shelley, Mon. Sun-birds, p. 345, pi. 111. 
figs. 1, 2. 

No. 272. d. Lado, Oct. 23, 1885. 

No. 30. d* Tingasi, July 15, 1883. 

These birds agree perfectly with the West-African specimens, and 
have no metallic green on the outer webs of their primaries and 
greater wing-coverts. 
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116. Cotile CINCTA. 

Cotile cincta , Heugl. Orn. N.O.-Afr. p. 104 ; Sharpe, Cat. B. 
Brit. Mus. x. p. 101. 

No. 155. $ . Wadelai, Oct. 7, 1885. 

No. 64. $ . Wadelai, Feb. 9, 1886. 

117. Hirundo rustica, Linn. 

Hirundo rustica , Haiti. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 109; Sharpe, Cat. B. Brit. Mus. x. p. 128. 

?. Lado, Oct. 30, 1885. 

No. 145. d. Wadelai, Sept. 30, 1885. 

118. Hirundo smithi, Leach. 

Hirundo filifera, Heugl. Orn. N.O.-Afr. p. 155. 

Hirundo smithi , Sharpe, Cat. B. Brit. Mus. x. p. 150. 

Nos. 115, 124. Wadelai, Sept. 1885. 

119. Hirundo semirufa, Sundev. 

Hirundo semirufa and II. gordoni , Sharpe, Cat. B. Brit. Mus. x. 

pp. 167, 168. 

$ . Wadelai, Oct. 12, 1885. 

Total length 8*2 inches, wing 4*8. H. semirufa from South Africa 
is said to be slightly larger than II. gordoni from West Africa, but 
I believe that the distinctness of these races cannot be maintained. 

120. Psalidoprocne albiceps, Sclat. 

Psalidoprocne albiceps , Sclat. P. Z. S. 1864, p. 108, pi. xiv.; 
Sharpe, Cat. B. Brit. Mus. x. p. 206. 
d. Wadelai, June 28, 1885. 

9*. Wadelai, July 5, 1885. 

No. 116. d juv. Wadelai, Sept. 12, 1885. 

This is only the second time this interesting species has been sent 
home. The former specimen, the type, was received in spirits from 
Uzinza, where it was procured by the expedition of Speke and 
Grant. 


II. PICAIILE. 

121. COSMETORNIS VEXILLARIUS (Gould). 

Cosmetornis vexillarius, Sclat, Ibis, 1864, p. 115, pi. 2; Sharpe, 
Journ, Linn. Soc., Zool. vii. 1884, p. 434. 

Nos. 700, 701. d. Tingasi, July 2, 1883. 

122. Dendropicus lafresnayii, Malh. 

Dendropicus lafresnayii , Hargitt, Ibis, 1883, p. 425. 

No. 168. <J. Tobbo, May 16, 1883. 

This species was previously known only from the west coast. 
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123. Campothkra nubica (Gm.). 

Picus nubicus , Ilartl. Abhandl. nat. Ver. Brera. vii. 1881, p. 109 ; 
Pelz. Verh. Wien, 1882, p. 510. 

Campothera nubica , Ilargitt, Ibis, 1883, p. 451. 

No. 148. $juv. Redjaf, Jan. 17, 1884. 

124. Campothera maculosa (Valenc.). 

Campothera maculosa, Ilargitt, Ibis, 1883, p. 475. 

No. 11. 5 . Tingasi, July 28, 1883. 

Formerly only known from the west coast. I have compared it 
with Gold-Coast specimens in the British Museum and find that it 
agrees perfectly. 

125. Isptdtna picta (Bodd.). 

Ispidinapicta, Sharpe, Mon. Alcid. p. 141, pi. 51 ; Pelz. Verh. 
Wien, xxxi. 1881, p. 143; Ilartl. Abhandl. nat. Ver. Brein. \iii. 
1882, p. 207 ; Sharpe, Journ. Linn. Soc., Zool. xvii. 1884, p. 435. 
No. 119. 5* Wadelai, July U5, 1886. 

126. Lopiioceros fasciatus (Shaw). 

Tockus fasciatus , Elliot, Mon. Bucerot. pi. 50 ; Sharpe, Journ. 
Linn. Soc., Zool. xvii. p. 435. 

Lophoceros fasciatus, Shelley, Ibis, 1888, p. 59. 

No. 1. J . Tingasi, Aug. 22, 1883. 

No. 111. $. „ Sept. 13, 1883. 

No. 112. ?. „ July 16, 18S3. 

No. 62. Kubbi, July 1881. 

127. POGONORHYNCHUS BIDENTATUS (Shaw). 

Pogonorhynchus bidentatus , Marshall, Mon. Capit. p. 11, pjc 6 ; 

Sharpe, Journ. Linn. Soc., Zool. xvii. 1884, p.432. 

Pogonias bidentatus, Ilartl. Abhandl. nat. Ver. Brem. vii. 1881, 

p. 112. 

Nos. 69, 70. ,cT ? • Umparu, Feb. 16, 1885. 

128. Pogonorhynchus leucocephalus (Defil.). 

Pogonorhynchus leucocephalus , Marshall, Mon. Capit. p. 15, 
pi. 8; Pelz. Verh. Wien, xxxi. 1881, p. 151 ; xxxii. 1882, p. 510; 
Ilartl. Abhandl. nat. Ver. Brem. viii. 1882, p. 209. 

Pogonias leucocephalus , Ilartl. Abhandl. nat. Ver. Brem. vii. 

1881, p. 112. 

No. 352. $ . Redjaf, May 11, 1884. 

129. Pogonorhynchus diadematus (Heugl.). 

Pogonorhynchus diadematus , Marshall, Mon. Cap. p. 29, pi. 14 ; 
Pelz. Verh. Wien, xxxi, 1881, p. 615; xxxii. 1882, p. 510. 
Pogonias diadematus , Hard. Abhandl. nat. Ver. Brem. vii. 1881, 

p. 112. 

No. 237. cf * Lado, March 3, 1884. 
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130. POGONORHYNCHUS LACRYMOSUS (Cab.). 

Tricolama lacrymosa , Cab. J. f. O. 1878, pp. 205, 240. 

Nos. 23, 24. tf. Wadclai, July 26, 1885, 

Jris orange-yellow; bill black ; legs slate-colour. 

No. 18. $. Wadelai, July 22, 1885. 

The sexes are similar in plumage, and the black pearl-shaped 
marks on the sides of the chest are equally well defined in all the 
specimens. 

131. Barbatula chrysocoma (Temm.). 

JBarbatula chrysocoma , Marshall, Mon. Cap. p. 121, pi. 49. 
fig. 2; Pelz. Verh.Wien, xxxi. 1881, p. 153; Hartl. Abhandl. nat. 
Yer. Brem. viii. 1882, p. 209. 

No. 198. $. Kibiro, Oct. 1886. 

132. Barbatula leucol^ema, Verr. 

Barbatula leucolcema 3 Marshall, Mon. Cap. p. 129, pi. 51. fig. 2. 

Nos. 702, 809, 810, 811, 813. Tomaja, Aug. 1883. 

Formerly only known from the west coast. 

133. Cuculus gularis, Steph. 

Cuculus yularis , Sharpe, P. Z. S. 1873, p. 583 ; Ilartl. Abhandl. 
nat. Ver. Brem. vii. 1881, p. 113; Sharpe, Journ. Linn. Soc., Zool. 
xvii. 1884, p. 432. 

No. 305. c?. Lado, April 10, 1884. 

Iris yellow; bill orange-yellow with the end black ; gape orange ; 
eyelids and feet yellow. 

134. Cuculus clamosus, Lath. 

Cuculus clamosus , Sharpe, P. Z. S. 1873, p. 587 ; Hartl. Abhandl. 
nat. Yer. Brem. viii. 1882, p. 210; Sharpe, Journ. Linn. Soc., Zool. 
xviii. 1884, p. 432. 

No. 705. $juv. Tomaya, Aug. 7, 1883. 

135. Chrysococcyx cupreus (Bodd.). 

Cuculus cupreus, Sharpe, P. Z. S. 1873, p. 581. 

Chalcites cupreus 3 Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 113; viii. 1882, p. 221. 

No. 353. d- Bedjaf, May 11, 1884. 

No. 369. 2- Kiri, May 24, 1884. 

136. Pachygoccyx validus (Fisch. & Eeichen.). 

Cuculus validus , Fisch. & Reicheu. J. f. O. 1879, p. 341, 
Muniune. 

Packycoccyx validus , Cab. J. f. O. 1882, p. 230. 

No. 107, $. Tangasi, Aug. 2, 1883. 

As I only recognized this immature bird by the short note on its 
plumage given by Dr. Cabanis, l. c., it may be useful to take this 
opportunity of describing the interesting specimen before me. 

Above blackish brown with a faint purple gloss; the crown, back 
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of the neck, middle of the rump, upper tail-coverts, some of the 
lesser wing-coverts, all of the median and greater coverts and the 
quills broadly tipped with huffish white ; forehead, nape, and sides of 
the head almost white ; the latter washed on the lores, cheeks, and 
ear-coverts with dusky grey. Tail with some five or six obsoletely 
paler bands, the base of the one near the end well defined by trian¬ 
gular white marks on the sides of the feathers, the other bands 
only indicated by smaller white marks confined to their inner 
webs, base of the tail white. Under parts whitish buff shaded 
with rufous buff on the sides of the body, thighs, and under tail- 
coverts, the latter have two broad black bars across them; under 
surface of the wing-coverts rufous huff; quills dusky brown, fading 
into white towards the bases of their inner webs, all the quills 
broadly tipped with white. Total length 15*2 inches, culmeu 0*9, 
wing 9, tail 8*3, tarsus 1. 

There is a nestling of tins species in the British Museum labelled 
“ W. Africa, DuChaillu,” from which I conclude that it is a Central- 
African species occasionally extending to the coast both in the east 
and west. 

137. Indicator major, Steph. 

Indicator major , Sharpe, in Dawson Rowley’s Orn. Miscell. i. 
p. 204 ; Hartl. Zool. Jahrb. ii. 1886, p. 311. 

No. 131. 5 . Wadelai, Sept. 15, 1885. 

Iris umber-brown ; bare skin on head leaden grey ; bill black; 
legs dusky. 

138. Indicator emini, sp. n. (Plate III.) 

No. 675. d. Wadelai, June 23, 1883. 

Bill slight. Upper parts uniform dusky browm, very slightly 
shaded with olive on the crown and back of the neck, slightly more 
so with deep yellow on the back and scapulars, increasing in amount 
of yellow on the rump, where a few feathers show white ends ; wings 
dark brown ; the coverts shading into olive-yellow on their edges, 
the quills edged with deep yellow ; tail, four centre feathers entirely 
brown, remainder white, with the base only of the next pair to the 
four centre feathers dusky brown. Underparts, including the under 
tail-coverts, ashy brown, fading into white on the centre and sides 
of the abdomen behind the thighs. Total length 4*6 inches, culmen 
0*3, wing 2*6, tail 2*1, tarsus 0*5. 

In its slight hill this species approaches nearest to /. major , and 
by that character alone it may be readily distinguished from all the 
other known species of Honey-Guides. It is very distinct from any 
other member of the genus, and I am pleased to he able to name such 
a striking species after its celebrated discoverer* 

139. Musophaga rossas, Gould. 

Musophaga rossa, Sharpe, Journ. Linn. Soc., Zool. xvii. 1884, 
p. 433; Schalow, J. f. O. 1886, p. 14. 

No. 12. $>♦ Tingasi, Aug. 10, 1883. 
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This appears to be essentially an inland African species, for it has 
been procured by Mr. Bohndorff at Semmi in Niam-niam, and by 
Dr. Bohm in Marungu on the western side of Lake Tanyanika. It 
is also known from the interior of Angola. 

140. CORYTHAXX LEU COLO PHTJS, Ilcugl. 

Corythaix leucolopkus , Ileugl. Orn. N.O.-Afr. p. 703, pi. 24 ; 
Hartl. Abliandl. nat. Ver. Brem. viii. 1882, p. 210 ; Sharpe, Journ. 
Linn. Soc., Zool. vii. 1884, p. 433 ; Schalow, J. f. O. 1880, p. 20. 

No. 828. $. Kabajerdi, Aug. 20, 1883. 

Iris brown ; eyelids pale blood-red; bill yellow, with a greenish 
base; legs black. 

141. CoRYTHEOLA CRISTATA (Vieill.). 

Turacus giganteus, Sharpe, Journ. Linn. Soc., Zool. xvii. 1881, 
p. 433. 

Corytheola cristata , Schalow, J. f. O. 1886, p. 55. 

Nos. 144, 145, 146, 147. Ad. Tingasi, Sept. 1881. 

Iris red ; bill, basal half yellow, end half red ; feet dusky. The 
red has entirely faded from the bills. 

142. Eurystomus afer (Lath.). 

Eurystomus afer, Sharpe, Ibis, 1871, p-274 ; Hartl. Abhandl. 
nat. Ver. Brem. vii. 1881, p. 110; Pelz. Verh. Wien, xxxi. 1881, 
p. 143 ; xxxii. 1882, p. 500 ; Sharpe, Journ. Linn. Soc., Zool. xvii. 
1884, p. 434. 

No. 110. $. Tingasi, July 16, 1883. 

III. PSITTACI. 

143. Psittactjs erithacus, Linn. 

Psittacus erithacus, Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 

p. 211. 

Psittacus rubrovarius , Rochebrune, Faun. Senegamb., Ois. p. 84, 
pi. 10. 

No. 158. $. Mabode Land, June 1884. 

Iris pale yellow ; bill black; bare skin on sides of head pearly 

'fhis is a peculiar red mottled variety of the Grey Parrot, probably 
due to some particular food to which the bird becomes partial; for 
the irregularity of the red marking cannot, I maintain, be of specific 
value. M. Rochebrune regards it as a good species, and applies to it 
Brisson’s very characteristic name of rubrovarius . He also gives a 
good figure, which exactly represents the specimen before me. 

Emin Pasha writes concerning it to the following effect:— ,c In 
habits it is said not to differ from the grey form. It was given to me 
by one of the chiefs in Monbuttu, where it is known by the name 
‘ Curingu/ and the common grey birds by that of f Makue.’ ” He 
also gives some interesting notes on the migrations of the Grey 
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Parrot; this species, to the east of Lake Albert Nyanza, ranges to 
about 2° N. lat., and to the west of that lake about a degree further 
north, being only met with as a straggler in the northern part of 
Monbuttu. Captain Casati informed him that in Unyoro the Grey 
Parrot passed in flocks eastward from the 24th to the 28th July, 
1886, and repassed westward across the Lake from the 6 th to the 
12th of March, 1887. 

144. Agapornis pullaria (Linn.). 

Agapornis pullaria , llartl. Abhandl. nat. Ver. Brem. viii. 1882, 

p. 212. 

Nos. 47, 48. Tingasi, July 30, 1883. 


IV. COLUMBA2. 

145. Treron calvus (Temm.). 

Treron nudirostris , Hartl. Abhandl. nat. Ver. Brem. vii. 1881 , 
p. H7. 

Treron calvus , Shelley, Ibis, 1883, p. 267 ; Sharpe, Journ. Linn. 
Soc., Zool. xvii. 1884, p. 436 ; Hartl. Zool. Jahrb. ii. 1886, p. 329. 
No. 81G. d . Tomaya, Aug. 14, 1883. 

146. Ttjrtur semitouquatus, Riipp. 

Turtur semitorquatus , Hartl. Abhandl. nat. Ver. Brem. vii. 1881, 
p. 117; Shelley, Ibis, 1883, p. 303. 

One specimen, without label. 


V. ACCIPITRES. 

147. Polyboroides typicus, Smith. 

Polyboroides typicus , Sharpe, Cat. B. Brit. Mus. i. p. 48; id. 
Journ. Linu. Soc., Zool. xvii, 1884, p. 437. 

No. 227. 6- Lado, Feb. 26, 1886. 

Iris dusky brown ; bill horn-blue, with the basal half white; cere 
and feet yellow ; skin round the eyes and the lores rough and yellow. 
This is an immature specimen in pale brown plumage. 

148. Circus jbruginosus (Linn.). 

Circus mruginosus, Heugl. Orn. N.O.-Afr. p. 102; Sharpe, Cat. 
B. Brit. Mus. i. p. 69. 

No. 274. $ . Lado, March 19, 1884. 

149. Melikrax polyzonus (Rupp.). 

Metier ax polyzonus , Sharpe, Cat. B. Brit. Mus. i. p. 88; Pelz. 
Verh. Wien, xxxi. 1881, pp. 143, 607 ; xxxii. 1882, p. 500; Sharpe, 
Journ. Linn. Soil, Zool. xvii. 1884, p. 437. 

No. 277. c? juv. Lado, March 23, 1884. 
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150. Melierax Niger (Bonn. et Yieill.). 

Melierax niger> Sharpe, Cat. B. Brit. Mus. i. p. 91. 

Nisus niger , Hartl. Abhandl. nat. Yer. Brem. vii. 1881, p. 116. 
No. 90. 2. Gondokoro, Nov. 15, 1883. 

Iris scarlet; cere, base of mandible, and feet cinnabar-red; bill 
black. 

151. ClRCAETUS CINERASCENS, Miill. 

Circaetus cinerascensy Ileugl. Orn. N.O.-Afr. p. 80, pi. 3 ; Sharpe, 
Cat. B. Brit. Mus. i. p. 285; Hartl. Zool. Jahrb. ii. 1886, p. 306. 
No. 827. ?. Kabajeudi, Aug. 20, 1883. 

Iris pale yellow; bill bluish yellow; base, cere, and legs yellow. 

152. Butastur rufipennis (Sund.). 

JButastur rufipennis , Sharpe, Cat. B. Brit. Mus. i. p. 299; id. 
Journ. Linn. Soc., Zool. xvii. 1881, p. 437. 

Poliornis rufipennis , llartl. Abhandl. nat. Yer. Brem. viii. 1882, 
p. 213. 

Nos. 269, 270. <J. 

No. 282. 2* Lado, March 1884. 

No. 118. Redjaf, Jan. 8, 1884. 

153. Milvus migrans (Bodd.). 

Milvus atolius , Ileugl. Orn. N.O.-Afr. p. 98. 

Milvus korshun , Sharpe, Cat. B. Brit. Mus. i. p. 322. 

No. 314. . Lado, April 15, 1884. 

154. Falco cuvieri, Smith. 

Falco cuvieri , Sharpe, Cat. B. Brit. Mus. i. p. 400. 

No. 337. 2- Lado, April 22,1884. 

155. Falco ruficollis, Swains. 

Falco ruficollis , Sharpe, Cat. B. Brit. Mus. i. p. 404; Hartl. 
Abhandl. nat. Ver. Brem. vii. 1881, p. 115, viii. 1882, p. 221 ; Pelz. 
Yerh. Wien, xxxi. 1881, p. 606, xxxii. 1882, p. 499 ; Sharpe, Journ. 
Linn. Soc., Zool. xvii. 1884, p. 438. 

No. 266. 2j uv * Lado, March 13, 1884. 

156. Tinnunculus tinnunculus (Linn.). 

Cerchneis tinnunculus , Sharpe, Cat. B. Brit. Mus. i. p. 425 ; id. 
Journ. Linn. Soc., Zool. xvii. 1884, p. 438. 

Tinnunculus alaudariu$ t Pelz. Verb. Wein, xxxi. 1881, pp. 605, 
607, xxxii. 1882, p. 500. 

Nos. 961, 962. <$ 2 • Redjaf, Dec. 12, 1883. 

No. 171. 2* Redjaf, Jan. 29, 1884. 

157. Tinnunculus alofex (Heugl.). 

Falco alopex, Heugl. Orn. N.O.-Afr. p. 41; Hartl. Abhandl. nat. 
Ver. Brem. vii. 1881, p. 115. 
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Cerchneis alopex , Sharpe, Cat. B. Brit. Mus. i. p. 432, pi. 14. 
% 1, ?• 

No. 952. Redjaf, Dec. 2, 1883. 

No. 167. Redjaf, Jan. 28, 1884. 

The inale is slightly darker and more strongly streaked. 

J58. Dissodectes ardesiacus (Bonn. & Vieill.). 

Cerchneis ardesiacn , Sharpe, Cat. B. Brit. Mus. i. p. 446; id. 
Jouru. Linn. Soc., Zool. xvii. p. 438. 

Falco ardesiacvs t Ilartl. Abhandl. nat. Ver. Brern. vii. 1881, 
p. 15; Pelz. Verh. Wien, xxxi. 1881, pp. 143, 606. 

No. 290. $. Lado, April 2, 1884. 

159. Bubo cineuascens, Guer. 

Bubo cinerascens , Sharpe, Cat. B. Brit. Mus. ii. p. 32; Ilartl. 
Abhandl. nat. Yer. Brern. viii. 1882, p. 215 ; Sharpe, Journ. Linn. 
Soc., Zool. xvii. 1884, p. 438. 

No. 1/2. <p . lledjaf, Jan. 30, 1884. 

Iris dusky ; bill blackish ; feet beneath the feathers dusky. 
Compared with the S.-African B. maculosus (Sharpe, Cat. ii. p. 13), 
I do not see much difference in plumage, and do not think much of 
the feathering of the toes; but in B. maculosus the iris is yellow, 
which apparently settles the question of the difference in the two 
species. 

160. Scops capensis, Smith. 

Scops zorca africana , Heugl. Orn. N.O.-Afr. p. 117. 

Scops capensis , Sharpe, Cat. B. Brit. Mus. ii. p. 52, pi. 3. fig. 1. 
Nos. 37, 38. Wadelai, Aug. 2, 1885. 

Iris sulphur-yellow ; hill horn-colour ; feet dusky. 

This specimen certainly belongs to the S, capensis as understood 
by Mr. Sharpe, and those collected by Mr. Bohndorff (Sharpe, Journ. 
Linn. Soc., Zool. xvii. 1884, p. 430) in the Niam-niam country to 
S. ffiu. To say that they are really specifically distinct requires 
more research than I have given to the subject. 

161. Glaucidium perlatum (Vieill.). 

Glaucidium perlatum, Sharpe, Cat. B. Brit. Mus. i. p. 209; id. 
Journ. Linn. Soc., Zool. xvii. 1884, p. 439. 

Athene perl at at Pelz. Verh. Wien, xxxi. 1881, p. 143; Uartl. 
Abhandl. nat. Verh. Brern. viii. 1882, p. 215. 

No. 364. <$. Kiri, May 21, 1884. 
b. ?. [No locality.] March 16, 1883. 

162. Strix flammea, Linn. 

Strix flammea % Sharpe, Cat. B. Brit. Mus. ii. p. 291; id. Journ. 
Linn. Soc., Zool. xvii. 1884, p. 440. 

No. 63. Tingasi, May 1882. 

Small; wing only 9‘4 inches, but of the ordinary typical colouring. 
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VI. PTEROCLETES. 

163. Pterocles tricinctus, Swains. 

Pterocles tricinctus , Hartl. Abhandl. nat. Ver. Brem. viii. 1882, 

p. 216. 

Nos. 296, 299, 306. tfSad.; c? juv. Lado, April 1881. 

Skin round the eye and feet yellow, dad., bill orange; cfjuv., 
bill orange, tipped with black ; $, bill dusky black, fading into 
orange at the base. 

VII. GALLING. 

164. Numida ptilorhyncha, Licht. 

Numida ptilorhyncha, Rupp. Svst. Uebers. p. 102, pi. 29; Ilartl. 
Abhandl. nat. Ver. Brem. viii. 1882, p. 116. 

Nos. 114, 115. $. Tingasi, Aug. 1883. 

165. Francolinus icterorhynchus, Ileugl. 

Francolinus icterorhynchus, Ileugl. Orn. N.O.-Afr. p. 894, pi. 29 ; 
Hartl. Abhandl. nat. Ver. Brem. vii. 1881, p. 118. 

No. 113. <$. Tingasi, Aug. 20, 1883. 

No. 131, 134. c? ?• Tingasi, Sept. 1881. 

Iris and legs yellow ; bill yellow, with the culmen black. 

166. Francolinus granti, Hartl. 

Francolinus granti, Hartl. P. Z. S. 1865, p. 665, pi. 39. fig. 1. 
Francolinus shoanus , Heugl. Orn. N.O.-Afr. p. 891, pi. 29. fig. 2. 
Francolinus pileatus , Hartl. (nec Smith), Abhandl. nat. Ver. 
Brem. vii. 1881, p. 118. 

Francolinus ochrogasier, Hartl. J. f. O. 1882, p. 327; id. Ab¬ 
handl. nat. Ver. Brem. viii. 1882, p. 218. 

No. 256. $. Lado, March 1884. 

Nos. 298, 303. d ?. Lado, April 1684. 

Iris brown ; legs blood-red ; bill blackish. 

VIII. GRALLATORES. 

167. Platalea tenuirostris, Temm. 

Platalea tenuirostris , F. & H. Vog. Ostafr. p. 718; Ileugl. 
Orn. N.O.-Afr. p. 1126. ° 

No. 262. djuv. Lado, March 12, 1884. 

168. Otis melanogaster, Rupp. 

Otis melanogaster , Heugl. Orn. N.O.-Afr. p. 951. 

No. 375. ?. Redjaf, June 2, 1884. 

169. (Edicnemus senegalensis, Swains. 

(Edicnemus inornatus 9 Heugl. Orn. N.O.-Afr. p. 989; Hartl. Ab¬ 
handl. nat. Ver. Brem. vii. 1881, p. 120 ; Pelz. Verh. Wien, xxxi. 

1881, p. 616. 

No. 268. $. Lado, March 15,1884. 
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170. (Edicnemus affinis, Iliipp. 

(Edicnemus affinis , Heugl. Orn. N.O.-Afr. p. 990. 

No. 310. $. April 14, 1884. 

171. IIoplopterus spinosus (Linn.). 

IIoplopterus spinosus , Sharpe, Journ. Linn. Soc., Zool. xvii. p. 441 ; 
Hartl. Zool. Jahrb. ii. 1886, p. 332. 

No. 852. ?. Lado, Oct. 5, 1883. 

172. jEgialitis tricoll\ius (Vieiil.). 

Charadrius tricollar is , Heugl. Orn. N.O.-Afr. p. 1027, pi. 34. 
fig. 5. 

Nos. 174, 182. (3* . Kibiro, June 1880. 

173. jEoialitis minor (Meyer & Wolf). 

ChnradtnsfluviatiUs, Heugl. Orn. N.O.-Afr. p. 1029 ; Pelz. Verb. 
Wien, 1881, p. loo. 

No. 297. J. Lado, April 8, 1881. 

174. ASgialitis pkcuarhjs (Temm.). 

Charadrius pecuarius, Heugl. Orn. N.O.-Afr. p. 1033, pi. 34. 
fig. 7. 

Nos. 293, 297. ?. Kibiro, June 1886. 

175. AEgialitis asiaticus (Pall.). 

Charadrius damarensis, Heugl. Orn. N.O.-Afr. p. 1018. 

Eudromias asiaticus , Pelz. Verb. Wien, 1881, p. 155. 

Nos. 284, 285. c? • Lado, March 30, 1884. 

176. Glareola emini, sp. n. 

2- Lado, Oct. 18, 1884. Iris umber-brown; culmen and end 
of bill black, base of bill and legs vermilion. 

This species is closely allied to O . megapoda , Gray, and G. nuchalis, 
Gray. From the former it differs in having the nuchal collar white 
instead of chestnut-buff, from the latter in being much larger and 
in not having any white on the outer webs of the secondaries. 

G . emini : total length 7*9 inches, wing 6*1, tail 2*8, tarsus 0*8. 

G. nuckalis : total length 5*6 inches, wing 5*5, tail 2*4, tarsus 0*8. 

I have compared the specimen from Lado with three adults and 
an immature of G. megapoda and with the type of G. nuckalis . 

177. CORYTHURA C1NNAMOMEA (Less.). 

Corythura cinnamomca, Sharpe, Journ. Linn. Soc., Zool. xvii. 1884, 
p. 441. 

No. 710. Tingasi, July 3, 1883. 

P bjoc. Zool. Soc.— 1888, No. IV. 
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IX. NATATORES. 

178. Plotus levatllanti, Licht. 

Plotus levaillanti, Heugl. Orn. N.O.-Afr. p. 1475; Pelz. Verh., 
Wien, xxxi. 1881, pp. 606, 618. 

No. 844. $. Lado, Sept. 29, 1883. 

179. Qtjerqtjeihjla hartlaubi, Cass. 

Querquedula hartlaubi , Oust. Bull. N. Arch. Mus. Paris, 1879, 
pi. 6. 

No. 4 . 6 • Tingasi, July 20, 1883. 

Iris yellowish brown; bill black, with a broad subterminal yellow 
band ; legs brown. 


3. Report on a Collection of Reptiles anil Batrachians sent 
by Emin Pasha from Monbuttu, Upper Congo. By 
Dr. A. Gunther, F.R.S. 

[Received January 10, 1888.] 

The specimens, 27 in number, belong to the following species:— 
TORTOISES. 

1. Pelomedusa subrufa, Lac. 


LIZARDS. 

2 . Yaranus niloticus, L.—Two young specimens. 

3. Hemidactylus brookii, Gray. 

4. Lygodactylus gtjtturalis, Bocage. 

5. Chameleon senegalensis, var. laevigata, Gray.—Three 
specimens. Although I adopt Mr. Boulenger’s view that C.lcevigatus 
of Gray should not be specifically distinguished from C. senegniemis , 
still the former may be readily recognized by its conspicuously finer 
granulation of the skin, and especially the smaller size of the scutella 
of the side of the head. The type of C. Icp lyatus came from the 
Soudan 5 and the three specimens sent by Emin Pasha agree in the 
characters mentioned with this geographically not very remote form 
of Chamseleon. 

SNAKES. 

Typhlops eschrichtii, Schleg.—Three specimens. 

7. Typhlops liberiensis, Hallow.-— Two specimens. 
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8. Neustkrophis atratus, Ptrs. (1877).—This example 
7>ORsesses one anteoeular only. The species is new to the collection 
of the British Museum. 

9. Ahaetulla emini, «p. u.—-Ventral shields without keels, 1 5 1 ; 
anal bifid ; upper labials 9, the 4th, 5th, and fith enteiing the orbit; 
1 nnteocular, 2 postoculars ; fi of the lower labials are in contact 
uith the chin-shields ; lorcal not twice as long as broad; temporal 
shields l-f2; scales smooth, in 15 rows. Head of moderate size, 
not elongate or depressed ; body and tail moderately slender. 
Uniform green ; skin between the scales black, each scale with a 
white spot on the basal half of its outer margin. The specimen 
measures 2!) inches, the head being J, and the tail 10 long. 

10. Dasvpeltis scaur L. 

11. P>am MOPiiis siniUNS, L.—Three specimens. 

12. Atk u-TAfrPi** iKRKcii lvris, Rcinh.—This species has invari¬ 
ably the subcauiink divided into •* scutcUa’*—a term which evidently 
has been misunderstood by Peters, who persisted in applying it to 
undivided suhcaudal shields, propcily “scuta, M Peters usimr the term 
of s(juama > for the foimer. A renewed study of the species of this 
genus has also shown me that the doubts which Peters cast upon them 
can only have amen from the incomplete materials at his disposal. 

15. Atrvctaspis atf.riuma, Gthr.—The specimen is very much 
shrunk and possesses 290 ventral shields, the type having 274. 

FHOGS. 

I t. Uana occipitalis, titiir. 

15. Ran a mascarf.niensis, l). B.—Two specimens. 

1(>. Bufo rkgularis, Iteuss.—Two specimens. 

17. Rappia cinctivkntris, Cope. 

Of these 17 Reptiles and Frogs, 9 are almost generally distributed 
over the African Region ; of the remainder 7 are known from various 
parts of West Africa, whilst not a single species known to be peculiar 
to East Africa is included in this collection. Although it might 
thus appear that the Reptilian Fauna of the Upper Congo is rather 
West-African than East-African iu its character, we must not lose 
sight of the fact that many species extend right across from the W r est 
to the East Coast, and that if in the end the Eastern and Western 
Reptilian Faunas should prove to be sufficiently distinct to call for 
the establishment of two or more separate zoo-geographical districts, 
our knowledge of the Reptiles of the central parts isatpreseut much 
too fragmentary to assist in fixiug the boundary line between such 
districts. 
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4. On the Shells of the Albert Nyanza, Central Africa, 
obtained by Dr. Emin Pasha. By Edgar A. Smith. 

[Received .December 5, 1887.] 

Among the valuable collections of Natural History recently received 
from Dr. Emin Paslia are a few shells which he collected in the 
Albert Nyanza, probably from the eastern side of the Lake. 

They are referable to :— 

1. Melania tuherculata, Muller. 

2. Melania liricincta , n. sp. 

3. Pal ml inn unicolor, \ ar. 

4. Ilythiuia alb*rti, n. sp. 

5. PI a nor bis stanlcyi, n. sp. 

It is not surprising that three out of these five species should he 
undescribed, as, with one exception, no collections of shells have ever 
reached this country from this particular region. 

In lN(ib Mr. Henry Adams gave a list, in the ‘ Proceedings’ of 
this Society (p.3751, of a collection of shells made in Central Africa 
by Sir Samuel Buker, the discoverer of the lake. I am informed 
by that gentleman that all the shells mentioned by Mr. Adams, 
and which he has presented to the British Museum, came from the 
Albert Nyanza. 

Through the kindness of the Rev. Horace Waller I have had the 
opportunity ot examining a series of shells from the same locality, 
which he also received from Dr. Emm. Among them are examples 
of two new' species, a Cleopatra and a Bythinia , which are not repre¬ 
sented in the two other collections. 

Altogether fifteen species are now known from this particular 
lake, and of these seven appear at present to be peculiar to it. The 
remaining eight have all been recorded frorrt different parts of the 
Niie, and one species, Melania tuherculata , is also known from 
three of the other large Central African lakes, namely Nyassa, 
Tanganyika, and Victoria Nyanzn. The Planorbis sudanicus also 
occurs in Lake Tanganyika. 

The following is a complete list of the known species from the 
Albert Nyanza. 

1. Melania tuherculata, Muller. 

A large series of this remarkably distributed species has been sent 
by Dr. Emin Pasha. A dark purplish brown or black is the pre¬ 
vailing tint of most of the specimens, with only slight indications of 
the spotting which is characteristic of the species. Some of the 
examples, however, possess the usual style of colouring, being pale 
dive or dirty white and dotted and spotted with red. 

2. Melania liricincta, n. sp. 

Testa elongata, turrita , sub epidermide nigrofusca albida; anfractus 
persist entes 5, parum convexi, interdum inf erne leviter tumidi , 
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fir is spiraltbus 2 3 circa partem inferiorem instruct /, sutura sub - 
profunda , obliqua sejuncti; uttimus circa medium et basim (iris 
pauris ductus; apt rt urn pyriformis, iritus carulescens; peris¬ 
toma tenue , muryintbus ratio tend junclis. Ltmgit . anfractuum 
quinque 26’, 9j mill an.; upertura 9 ~ tonga, 6J /ata. 

I* is. 1. 



Aft/a mu l inn net a. 


On remo\mir tin* thiekish epidermis the s'ell ha* a dirty whitish 
appearance. The spiral ndje* au* usually rather strong and \ary 
in number to *o hi* extent. Two specimen* liave four round the 
n iddle part of the hod\-\\lmi! and four at the base, the two *ets 
being separated b\ a smooth blank *paee. Two or three of the 
upper series riMialh re\olu* up the spire upon the lower portion of 
the upper whorl*. 

M. victoria* , Dohrn, from the Victori i Falls, Zambesi Hirer, is au 
allied form. 

3. Amimjllari v wlrnli. 

Amp. u'ernei , Philippi, Conch-Gab. ed. 2, p. 19, pi. 5. f. d, 
pi. 17. f. 2 ; Mr ten*, \o\it. Conch.\ol. i\. p. 22, pi. lit. tigs. 1-6. 

/.wastes, sp. 11. Adam*, Proc. Zool. Soc. lNfjh, p. 

Hub. White Nil c\ Hhihppi) ; Gazelb* lliver (r. Martens) ; Albeit 
Nyanza {Baker). 

The two \oung Mulls refeired to the genus Lanistes by Adams 
up pear to be the early Mages ol this species. 

4. Paludina unicolor, \ar. 

There are in the British .Museum twelve specimens from the 
Albeit Nyanza, received from the late General Gordon and Sir 
Samuel Baker, which are precisely similar to those just obtained from 
Emin Pasha. They may be regarded a* a well-marked variety of 
P. unicolor , Oliver, although differing considerably in outline from the 
typical form. They appear to be smaller and narrower; the whorls are 
more rounded and without any indication of angulation at the upper 
parts, and exhibit more spiral striation. The colour seems to vary 
considerably : some are entirely of a pale rosy tint; others are nearly 
white ; one or two specimens belonging to Mr. Waller are of a pur¬ 
plish-brown colour, a few are olive-yellow, and the majority exhibit 
a more or less distinct pale zone at the peiiphery, which sometimes 
has a dark band below it. 
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5. Cleopatra emini, n. sp. 

Testa ovato-acuminata , anguste umbilical a, mediocriter tenuis, 
sordid? albida , lute a vel pur pure o-fu sea. interdum rufo hi- v el 
triznnata ; anfractus 7—^« super fie declivitvr iabulati , angulati , 
carints duobus instruct /, ///W.v inert-ninth parum obhquis, distincte 
striati ; apertura avails, parva , loti (fit. tot i us i //awe/ <equans ; 
peristoma tenue , marginc columcllari leriter expanso et rejlcxo. 
Lon git. 11^ miltim r//ww i> ; apertura 5 long a, M i lata . 



C/togutui emua. 


This pietty species U remarkable lor the angulation and cari- 
tiation of’ the whorls. In the of the specimens at hand there are two 
keels upon the whorls, whereof the upper and rather stronger one is 
at the angle, the other being around the middle of tin* last Volution 
and reroKing up the spire ju>t above the sutma! line. In one 
example there is a third slight liiaor keel upon the upper part of 
the whoil between the suture ami the angle ; and in another specimen 
the peripheral caiina has become obsolete upon the body-whorl and 
is represented by a colour-hand. C\ bulimoides , Olivier, it keeled 
and angulated, would closely resemble this species. The operculum 
in both species is the same. It is spiral at first with a raided edge, 
and increases afterwards concentrically. 

Three specimens of this species have been liberally presented to 
die Museum by the Rev. II. Waller. 

6. ByTHINIA ALBERTI, n. Sp. 

Testa parr a, subglobosa, brevis, anguste umbilical a, alba, cpidermide 
tenui lutescente induta ; an/ractus 4, perconvexi, lineis incrementi 
striati , ullimus baud elonyatus; apertura submagna , fere ovalis, 
longit. totius { paulo superuns; peristoma continuum, fevtter 
incrassatum , margine columellari anguste rejlcxo . Longit. 4 ; 
diam. maj.fere 4 millim. 

The chief distinguishing features of this little species are its short 
stumpy growth and the narrow umbilicus. Of the known African 
species, B. badiella, received by the Britisli Museum fiotn Parreyss 
with the locality “ Egypt,” is the nearest ally of the present form. 
It is, however, of a fromtwhat different shape, has a smaller aperture, 
and is more narrowly perforate. 

7. Bythinia walleri, n. sp. 

Testa parva, albido-pcllucida, nitida, perforata; onfractus 4J-5, 
perconvexi, striis incrementi tenuissimis sculpti; apertura rotunde 
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ovata , longit. totius l baud rpquans ; peristoma tenue, conti¬ 
nuum, marginibus externi ft basali levissimc expan sis. Longit . 5 
tnillim., diam . 3; opertnra X 2. 


Fig. 3. 



llythuua tralUri . 

This is very different in form from B, alberti , having a much 
higher spire ami smaller aperture, The single specimen is at present 
in the possession of the Re*. II. Waller. 

8 . PlANOHBIS SUf>AM< VS. 

PL sudanicus, v. Mai tens, Mai. Mat. 1870, vol. xvii. p. 35 ; 1874, 
p. 4) ; Pfeiffer, Nnvit. Conch. vol. iv. j). 23, pi. 114. f. 6-9 ; Smith, 
Proc. Zool. Soe. 1K80, p. 319. 

llah. White Nile [Consul Pet he rich in Brit. Mus.); Gazelle 
River (Bahr-cl-(ilnval) (/*. Martens) ; Albert Nvanza {Baker and 
L'mm) \ Tangnnvika. (Smith). 

It is inteiestii'g to m te the distribution of this species as dimly 
indicating a connection between the two lake>, which at present i9 
hut a matter ol <*o jecture. 

9. PLVNORBtS STANLKYI, II. Sp. 

Testa mediorritrr depress a, utrinque snhtpquafiter coneava, nit i da, 
oldique striata , vi.v semtpellucida , cornea , in ferno pallida ; anfrac - 
t us A, referiter acerrst entcs % rvtundati , nil incus magnus, ant ice 
panto injlalus, sutura profunda sejundus ; apertura mayna, 
vbliqua, plentmqur supra anfr, penultnnum elerata ; perist. tenue, 
marginibus ratio tenui juadis, cotumetlari feviter inrrassato et 
refiexo, Diam. 9, alt . 4 4 ; apertura 4jJ tonga , 3£ millim. lata. 

This species i> remarkable tor the rapid enlargement of the last 
whoii, which emb in a very open aperture and usually is produced 
above the penultimate whorl; in some specimens, however, it descends 
somewhat, 

10. Curricula radiata, Philippi. 

Cyrena radiata (Parrevss, MS.), Philippi, Abbild. vol. ii. p. 78, 
pi. 1. f. 8. 

Jlab. White Nile (Bahr-el-Abiad) (Philippi) ; Albert Nyanza 
(Baker and Emin ) ; Lake Nyassa (Smith, P. Z. S. 1877 p. 718). 

11. Corbicula pusilla, Philippi. 

Cyrena pusilla (Parreyss, MS.), Philippi, Abbild. vol. ii. p. 78, 
pi. 1. f. 7. 

Hab. Upper part of the Nile (Philippi); Syeiie or Assouan on the 
Nile (Parreyss in Brit . Mue,), 
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12. Unio iEGYPTiACUs, Caillaud. 

Hab. Various parts of the Nile; Albert Nyanza (Baker). 

13. Unio caillaudi, Ferussac. 

llab. Same as preceding. 

14. Unio bakeri. 

Unio bakeri , II. Adams, Proc. Zool. So<\ 1866, p. 376 . 

Hab . Albert Nyanza (Baler and Emin). 

Only one fresh and two dead valves without the epidermis were 
obtained by Sir Samuel Baker. Five odd valves, which have been 
presented by Mr. Waller to th** Museum and are in good condition, 
show that this species, like mo>t others of the genu*, is very variable 
in form, and that the extent and coarseness of the zigzag wrinkling of 
the surface is very inconstant. A number of so-called species of Unio 
described bv Bourguignat 1 from the Victoria Nyanza approach very 
closely to U. bakeri , and indeed I should be surprised if several of 
them on comparison might not satisfactorily be classed with it. 

15. Unio acuminatus. 

Unio acuminatus , H. Adams, Proc. Zool. Soc. 1866, p. 376. 

The two valves collected by Sir S. Baker are all that is known of 
this species. It is of a more slender form than the preceding, and 
has down the posterior dor-al area two subparallel shallow grooves 
or impressed rays with a raised space between them. This feature 
is represented in U. bakeri bv two divergent colour-rays in the same 
part, but rather more remote from one another. 


6. Ou the Lepidoptera received from Dr. Emin Pasha. 

By Arthur G. Butler, F.L.S., F.Z.S., &c. 

[Received December 5, 1887.] 

The Lepidoptera received from Dr. Emin Pasha are referable to 
no less than 156 species, of which thirteen Butterflies and two 
Moths are new to science ; one or two of these are extremely variable 
and, had the extremes only been obtained, might fairly ha\e been 
regarded as distinct species. 

The collection contains a combination of South-western and 
North-eastern forms, by far the greater number, especially of those 
obtained at Wadelai in 1887, being identical with Abyssinian 
species; a few more southerly forms, identical with species from 
Kilma-ujaro, crop up here and there, such as Junonta infract a f 
Teracolus aurigineus , and others. 


1 Moll. fluv. du Nyanza Ouker^we (Victoria Nyanza), Paris, 1883, pp. 3-15. 
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B HOP A LOCERA. 

Nymphalida. 

Euplceinac. 

1. LlMNAB CKIRY81PPUS. 

Papilio chnjsipj)us s Linn. Mils. Lud. Ulr. p. 263 (1704). 

<3 $. Kangasi, 7th and 20th July; $. Fdda, 2<*th November, 
1885, Stazione Gadda, 20th February, 1886 ; d J . Monbuttu, 
July and August (1886?); Wadelai, 12th January, 5th and lltb 
March, 18 KJ. 

From this form to its vaiietv Ij. alcippotdes there is a perfect tran¬ 
sitional series commencing with a mere whitening of the median 
branches of the secondaries and gradually increasing to a well-defined 
white patch. 

Var. alltppotdes, Moore, P. Z. 8 . 1883, p. 238, pi. xxxi. fig. 1 . 

J 9. KaugaM, 17th and 25th July and 2 ht November, 1883; 
d . Stazione Gadda, 7 th May, 1884 ; d 2 * Fdda, 23rd November, 
18S5 ; Monbuttu, July and Amrust ; Wadelai, 12th and 13th Jau- 
uurj, 1887. 

r l'lii^ is aUo linked by intermediate steps to L. alrip pus : the latter 
therefore, though a good constant species on the West Coast from 
Sierra Leone northwards, can here, as at Aden, be only regarded as 
a variety of L . t'hrysippm . 

Var. alc i i*k»us, Ctamer, Pap. Exot. ii. pi. exwii. E, F (177.0). 

d 9. Tobbo, 21 st May; Kangasi, 14th, 17 th, 20 th, 22 nd, 25th, 
and 27 th Jul\ ; 12 th and 17th October; 14th, 18th, and 21 st No¬ 
vember; Stazione Bauri, September 1883; Stazione Gadda, 26th 
January, 1884 ; Fdda, Nt November, 1883; Wadelai, 13th and 
27th Jnuuan, 1887 ; Monbuttu in July and August. 

2. Lim.nas kluoii. 

Lunnas hlugii t Butler, P. Z. S. 1883, p. 758. u. 2 . 

V . Fdda, 17 th and 23rd November, 1885. 

Three examples of this species were obtained at Fdda; none 
elsew here. No intermediates tending to link it to L. chrysippus exist 
in the collection, so that probably it does not interbreed with the 
latter in any of the localities visited. 

3. Tirumala petiverana. 

Damns linuiiace, var. petiverana , Doubleday and ilewitson, Gen. 
Diurn. Lep. p. 93, pi. 12 . %. 1 (1847). 

Stazione Bauri, September 1883; Kangasi, 27th July and 14th 
November, 1883 ; Monbuttu, in July and August. 

This is a common South-western form. 

4. A MAORIS HYALITES. 

Amaune hyalites , Butler, Cist. Ent. i. p. 209 (1874). 

d Kangasi, 17th and 27th July, 1883. 
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Originally described from a specimen taken at Ambriz by the 
late Mr. Monteiro. 

Satyrinab* 

5. Gnophodes divers a. 

Gnophodes diveraa , Butler, Ann. & Mag. Nat. Hist. ser. 5, vol. v. 
p. 333(1880). 

F<5da, 28th October and 10th November, 1885. 

Smaller than Natal specimens, but otherwise identical. 

6. Melanitis solandra, var. 

Papilio solandra , Fabricius, Syst. Ent. p. 500. n. 244 (1775). 

$. Stazione Bauri, July 1883 ; cf- Fdda, 23rd October, 1885. 
This is the Congo t>pe of the species ; whether it is distinct from 
the M. Helena of Westwood or even from the true M. leda of Limueus 
can onlv be shown by careful breeding ; that it is distinct from mv 
M. detenninata (the J)/. leda of Indian authors) may be safely taken 
for granted, since the red-brown, rufous, and russet types do not 
occur in India. 

It is true that in 1807, as Mr. Trimen says, I communicated a 
paper to the * Annals and Magazine of Natural History/ in which I 
described the whole of the olive-brown and rufous tyjies, all the 
simple-winged and falcated types, all the oceliated and non-ocellated 
types as varieties of J/. leda ; but I mu*t confess that after the 
lapse of 20 years I feel considerable doubt as to the correctness of 
my then untrained opinion ; as a matter of fact, nobody has conclu¬ 
sively proved the identity or non-identity of the many named types 
which have been associated under the name of M. leda. This being 
the case I prefer, when naming a collection, to quote the description 
or figure which fits the specimens before me, though at the same 
time I abstain from adding to the series of names which may have 
to be abolished. 

7# Mycalesis in just a. 

Mycalesis ivjusta , Wallengren, Lep. Rhop. Caffr. p. 33. n. 1 
(1857). 

F<5da, 22nd and 23rd October, 1885 * Monbuttu, July and August. 

8. Mycalesis eubirus. 

Mycalesis eusirus, Hopffer, Ber. Verb. Ak. Berl. 1855, p. 641. 
n. 13. r 

6 . Tobbo, 2lst May, 1883. 

9. Mycalesis caffra. 

Mycatesit caffra, Wallengren, Lep. Rhop. Caffr. p. 34. n. 2 
(185/). 

Kangasi, 22nd July, 1883 ; Fdda, 26th November, 1885. 

Ike three preceding forms have been regarded as varieties of one 
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species, but the arguments brought forward in favour of their identity 
are not conclusive. Mr. Trimen regards ail three as varieties of 
M. mfitzn , and adduces the fact that fiopffer himself marked his 
M. emirtts as »y non vinous with M. safitza , as conclusive evidence ; 
unfortunately naturalists are hut human, and it is astonishing what a 
difference abundant mnteiial will make in a man’s views as to the 
distinctness of species. 

10. Samvnta rERspicrA. 

Mycaletis prrsjricua, Trirnen, Trans, lint. Soc. London, 1873, 
p. 101, pi. 1. tig. 3. 

Tobbo, 21st May, 1883. 

11. Yiuhima puimllaris, sp. n. 

Allied to Y. dolcta ; smoky brown ; wings above with pale external 
borders bounded internally bv a darker stiipe and traversed by 
two slender martrimd lines ; primaries with a large o\al bipupillated 
ocellus, with blue pupils and yellow* (dead-golden) iris, beyond the 
cell ; secondaries with a smaller nnipupillatcd ocellus on first median 
mter-jnre and a very small double ocellus near anal angle: Under 
surface apparetplv similarly coloured but greyer, but actually (when 
seem through a Icn*) sandy brown, densely striated with dark olive- 
brown, with a snipe towards outer margin and a submarginal line 
dark brown ; a marginal black line ; fringe tipped with dark browm ; 
ocellus of primaries rather brighter than above : secondaries with 
three ocelli, the first subcostal near apex : the second and third small, 
rounded, answering to those of the upper surface, but more equal in 
w*e and shape ; the Milnmal ocellus, however, is bipupillated. Ex¬ 
panse of wings, r* 3Hmilliin., ? 36 mdlim, 

J. “On the River Dangti,*' 11th June; d . “ Gauyese Tambu 
(Snudel )/* 15th June, 1883. 

The female is n little paler and greyer than the male. 

12. Ypthima himclicia. 

Yptkima simplida . Butler, Ann. & Mag. Nat. Hist. 4th ser. vol. 
xviii. p. 481 (1876). 

Wadelai, 30th July, 1885 ; 9ih April, 1887. 

Originally received from Abyssinia. 

13. YpTHIMA ITOXIA. 

Ypthima itonia, Hewitson, Trans. Ent. Soc. ser. 3. vol. ii. p. 287* 
n. II, pi. 18. %. 13 (1865). 

Kangasi, 17th July; Stnxione Bauri, September 1883. 

Only two much-damaged examples were obtained. 

14. Yfthima albida, sp. n. 

Wings above silvery white; primaries with the base, costa, apical 
area, and external border suffused with smoky greyish brown; a 
partially obscured oval bipuniilated subapical ocellus of the ordinary 
type : secondaries with a rather broad brown external border tapering 
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from anal angle to apex ; an indication of a small ocellus near the 
outer margin on the first median interspace : under surface dark 
smoky brown, sparsely transversely striated with white; primaries 
with one and secondaries with three ocelli arranged as in Y. pupillaris. 
Expanse of wings 39 millim. 

cf. Fdda, 20th October, 1885. 

A rather worn male of this remarkable species was obtained ; 
unlike all the other species in the genus, it resembles Euptyckia 
ocirrhoe on the upper surface. 

Nymph ALiNiE. 

15. CH A RAXES LUCRETIUS. 

Papilio lucretius , Cramer, Pap. Exot. i. pi. 82. F, G (1779). 

$ . Monhuttu, July or August. 

16. Charaxes POLLUX. 

Papilio pollux, Cramer, Pap. Exot. i. pi. 37. E, F (1776). 

cS . Monhuttu, July or August. 

17. Charaxes kirki. 

5 . Charaxes Jcirkii , Butler, Ent. Month. Mag. xviii. p. 105 
(1881). 

cS . Toro, Fdda, 27th October, 1885. 

The male is velvety blue-black ; the primaries with a narrow 
bronze-greenish border, divided by dusky veins; the base shot with 
steel-blue ; a blue spot within the anterior angle of the cell, three 
opaline white spots (only the central one large) at one third the 
distance from discoidal cell to apex, two similarly coloured spots and 
a dot at two thirds: secondaries with a bronze-greenish marginal 
lunulated stripe, followed bv a black fringe, the first four divisions 
enclosing dark red curved dashes, the remainder more or less golden ; 
a submarginnl series of more or less lunate spots, separated from the 
greenish border by black curved dashes or semicircular spots; this 
series consists of white-edged spots, all, excepting two confluent 
ones at the anal angle (which are violet), being blue-green; a short 
distance from the submarginal series is a discal lunulate green line ; 
on the under surface the male much resembles the female, differing 
just as the other black males do from their respective females. 

18. Palla varanes. 

Papilio varanes, Cramer, Pap. Exot. ii. pL 160. D, E (1779). 

A .fragment of this species was captured at Faro on the 7th 
November, 1885. 

19. Hypolimnas misippus. 

Papilio misippus, Linnaeus, Mtis. Lud. IJir. p. 264 (1764). 

<?• Stazione Bauri, September; Kangasi, 2nd, 16th, and 

17th October and 21st November, 1883; Monhuttu in July and 
August. 
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20. IIypolimnas inaria. 

Papilio inaria, Cramer, Pap. Exot. iii. pi. 214. A, B (1782). 

Wadelai: 3 $ . 13th and 2/th January; 3 . 29th and 31st 
March; 8th and 9th April, 1887. 

This local form of II. misippus is chiefly distinguishable in the 
female sex, which resemble#* Limnas kfugii; it can hardly he called 
a variety of II. misippus , inasmuch as it replaces it in the same 
localities in which L. kbtyii replaces L . chrysippus ; yet the males 
of II. misippus and II. inaria seem almost, if not absolutely, iden¬ 
tical in character. 

21. IIypolimnas salmacis. 

Papilio salmacis , Drury, Ill. Ex. Eut. ii. pi. 8. figs. 1, 2 (1773). 

A worn example was taken at Monbuttu in July or August. 

22. Pa NOPEA LUCUETIA. 

Papiiio lucretia , Cramer, Pap. Exot. i. pi. 43. C, D (1779). 

A good male example. Monbuttu, July or August. 

23. CymouioJ: cjbnis. 

Papilto cards, Drurv, III. Ex. Ent. ii. pi. 19. figs. 1, 2 (1779). 

Kangasi, 13th November, 1883 ; Monbuttu, July and Augu>t. 

24. Eurypiikne pi.istonax. 

Euryphcne plistonax , liewitson. Ex. Butt. v. Eur . pi. 9. figs. 38, 
39 (1871). 

$>. Kangasi, 11th August, 1883. 

Originally received from Angola. 

25. Euphasdra elkus. 

Papilio eleus, Drury, III. Ex. Ent. iii. pi. 12. figs. 1,2 (1782). 

$>. KangAsi, 24th July, 1883. 

26. Aterica cupavia. 

Papilio cupavia , Cramer, Pap. Exot. iii. pi- 183. E, F (1780). 

3 • Fdda, 3rd November, 1883. 

27. Aterica veronica, var* 

Papilio veronica, Cramer, Pap. Exot. iv. pi. 325. C, D (1782). 

3 . Stazione Bauri, September 1883. 

The single example obtained is of a rich rufous-chocolate colour 
below, but does not differ in markings from the typical form. 

28. Hamanumida ilsdalus. 

Papilio dadalm, Fabricius, Syst. Ent. p. 482. n. 174 (1775). 

Stazione Bauri, September 1883 ; Fdda, 22nd, 23rd, 26th, 28th, 
and 31st October, and 25th November, 1885; Wadelai, 16th January, 
1887 ; Monbuttu in July or August. 
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29. JtJNONIA WESTERMANNI. 

Junonia westermanni , Westwood, Ent. Month. Mag. vi. p. 278 
(1870). 

<?. Monbuttu, July or August. 

30. Junonia clelia. 

Papilio clelia, Cramer, Pap. Exot. i. pi. 21. E, F (1775). 

<5 $. Stazione Bauri, September 1883; Foda, 20th November, 
1885 ; Monbuttu in July and August; Wadelai, ilth, 13th, 20th, 
27th, and 31st January, 1887. 

31. Junonia cebrene. 

Junonia cebrene , Trimen, Trans. Ent. Soc. London, 1870, p. 353. 

c?. Monbuttu; J 2 • Wadelai, 27th January, 5th February, 
1887. 

32. Junonia boofis. 

Junonia boopis , Trimen, Trans. Ent. Soc. London, 1879, p. 331. 

J. Stazione Bauri, September; $>. Kangasi, 18th November, 
1883; Monbuttu. 

Mr. Trimen appears to me to have been unfortunate in defining 
the distinctive characters between this form and ./. orithyia ; so far 
as I can judge, he must have had either the Malayan J . wallacei or 
the Javan «/. ocyale before him when making his comparison. 77i<? 
width of the svbapical bar on the primaries is very variable ; indeed 
it varies quite one third in the three examples above enumerated: 
the adjacent yellow markings also vary not a little ; the black streak 
intersecting the lower part of the bar between the two ocelli is want¬ 
ing in J. wallacei, slightly indicated in J . ocyale and «/. orithyia , 
rather stronger in the Indian J . swinhoei, still stronger in the Aus¬ 
tralian J. albicincta, strongest in J, here and J. bodpis ; but it is not 
absolutely constant; the blue of the hind wings is slightly more re¬ 
stricted than in any of the other forms, and this is, I think, a reliable 
character, but the tint is variable in all the forms, and therefore is 
valueless as a distinctive character; the colour of the white spots is 
also untrustworthy, but the border of the secondaries in all our 
specimens is greyish, especially in male examples, hardly a trace of 
white appearing between the black lines in specimens of this sex; 
indeed, the hind marginal striae hardly merit the term “whitish * 
used iu Mr. Trimen’s description. The example figured on his plate 
seems unusually large for a male, and the form of its |irimaries is 
that of a female; but for Mr. Trimen’s declaration thatft is a male, 
I should have suspected it to be hermaphrodite. The colouring of 
the under surface in typical J, orithyia t from China, is browner 
(more argillaceous, iu fact) than in any of the allied forms. I would 
therefore define J, bodpis as differing from J. orithyia in the four 
following characters;— 

1. Subapicai white bar of primaries, always in the male a.id 
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generally in the female, crossed by black veins as in J. here and 
J. albicincta. 

2 . Blue area of secondaries in the male more restricted towards 
the costal margin. 

3. Ilind marginal pale striae in the male grey instead of pure 
white or bone-white. 

4. Under-surface coloration decidedly paler, almost as pale as in 
J . here and J. swinhoei . 

I have made the above observations because I believe bodpis to 
be a good species, and because 1 feel satisfied that in the present 
instance my usually most reliable friend has failed, from want of 
sufficient material, to indicate its real distinctive characters. 

33. JUNONIA INFRACT A, bp. 11. 

Allied to J . sophia ; the males of the same colours, only slightly 
redder above ; the female before me white instead of fulvous ; the 
yellow belt immediately beyond the basal area of primaries unbroken, 
forming a regular curved band, divided by the nervures; in the 
female the basal area is black ; oil the under surface the black-edged 
brown oblique band halfway between the cell and apex of primaries 
is considerably narrower than in ./. sophia ; and the angular band, 
which in that species runs from the inferior angle of the cell to the 
external angle (partly bounding the whitish postmedian patch), is 
absent; in other respects the two species are almost identical. Ex¬ 
panse of wings, c? 45 millim., J 50 millini. 

c?. Tobbo, 22nd May, Yedada, Kith June, 1883. $ . Forests of 
Tiveta, Kilima-njaro, March 1885 (Bishop Hanning ton). 

Sneaking of the white variety of the male of J. sophia , which 
looks like a small Panopea lucretia> Mr. Trimen call* attention to 
the fact that whilst M. Oberthiir mentions it, “he does not say 
whether the variety in question obtains in the female as well as in 
the male.” The only female of the allied J . infwcta in our pos¬ 
session being black and white, it is highly probable that a similar 
form of the female occurs in J . sophia ; so far as my experience 
goes, melanism is much commoner in the female than iu the male sex. 

34. JvNONIA AMESTRIS. 

Papilio amestris , Drury, Ill. Ex. Ent. iii. pi. 20. figs. 3,4 (1782). 

Stazione Gadda, 14th and i6th January, 1884. 

Seven examples of this pretty species were obtained, exhibiting 
very little variation iti colouring and none in pattern. 

35. JUNONIA CLOANTHA. 

Papilio cloantha , Pap, Exot. iv. pi. 338. A, B (1782). 

Wadelai, 5th and 12th March, 1887. 

36. JUNONIA CTJAMA. 

Junonia cuama , Hewitsou, Exot. Butt. iii. Jtm.pl. 1. figs. 4, 5 
(1864). 

Wadelai, 27th January, 1887* 
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37. JUNONIA MICROMERA. 

Junonia micromera , Butler, Ann. Nat. Hist. 4th ser. xviii. p. 482 
(1876). 

3 $. Wadelai, 8th April, 1887. 

Originally described from Abyssinian examples. 

38. Junonia pelarga. 

Papiliopelarga, Fabricius, Syst. Ent, p. 513. n. 296 (1775). 

3. Kangasi, 21st November, 1883; 9. Wadelai, 27th January, 
1887. 

39. Junonia calami. 

Vanessa gal ami , Boisduval, Fauno Ent. de Madag. p. 46 (1833). 
3 . Kangasi, 20th November, 1883. 

40. Junonia terea. 

Papilio terea , Drury, 111. Exot. Ent. ii. pi. 18. figs. 3, 4 (1773). 
3 . Vedada, 16th June; Kangasi, 23rd July ; Stazione Bauri, 
September 1883; J. Fdda, 28th October, 1885. 

41. Junonia chorimene. 

Vanessa chorimene , Guerin, Icon. Regne Aniin., Ins. texte, p. 476 
(1844). 

$ . F<Sda, 27th October, 1883 ; 3 ? * Wadelai, 8th and 9th April, 
1887. 

42. Protogoniomorpha anacardii. 

Papilio anacardii , Linn. Mu9. Lud. Ulr. p. 236 (1764). 

3 . Monbuttu, July or August. 

43. Atella columbina. 

Papilio columbina , Cramer, Pap. Exot. iii. pi. 238. A, B (1782). 

3 . Stazione Gadda, 6th January, 1886. 

One headless example. 

44. Hypanis ilithyia. 

Papilio ilithyia , Drury, III. Exot. Ent. ii. pi. 17. figs. 1, 2 
(1773). 

3 . Wadelai, 24th January, 1887. 

45. Hypanis goetzius. 

Papilio goetzius, Herbst, Naturayst. Scbmett. ix. pi. 258. figs. 1-4 
(1798). 

$. Fdda, 20th October, 1885; <J. Wadelai, 8th April, 1887. 

It is difficult to comprehend the reluctance of lepidopterists to 
recognise the species of this genus; they are better defined than any 
of the species of Melitaa , and therefore far more easy .to distinguish. 
The present species is the Western and Eastern form of the more 
Southern ff. acheloia . 
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46. NrPTIS AGATHA. 

Papilio agatha , Cramer, Pap. Exot. iv. pi. 327. A, B (1782). 

Gaynese Tambu (Saiulel), 15th June; Kangasi, 17th July, 14th 
and 20th November, 1883; Stazione Gadda, 16th January, 1884; 
Fdda, 22nd, 27th, and 31st October, 3rd, 4th, and 26th November, 
1883; Wadelai, 12th and 20th January, and 31st March, 1887. 

47. Nkftis marpessa. 

Nej)tis marpessa , Ropflfer, in Peters’s Reise n. Mossamb., Ius. 
p. 383, pi. xxiv. figs. 9, 10 (1862). 

Fdda, 20th October, 1883. 

The allied A r . sacfava is intermediate between N. marpessa and 
N. nemetes, the figure by Chenu being, however, too inaccurate to 
show this; the larger spots of primaries are wider and whiter, and 
united at their opposed angles; the band across the secondaries is 
also slightly wider and of a pure white colour. I cannot find any 
additional markings in N. marpessa such as are described by Hopffer 
and Trimen, all the white spots in N . marpessa from Natal, Angola, 
and Abyssinia being represented in the three examples of N. saclava 
labelled Madagascar in the Hewitson cabinet; the white spots of 
the zigzag discal series and of the submargin&l series are, neverthe¬ 
less, more prominent in N. marpessa. 

AcRJSINjR. 

48. Telchinia bonasia. 

Papilio bonasia , Fabricius, Syst. Ent. p. 464. n. 96 (1773). 

Kangasi, 17th July, 1883 ; Moubuttu in July and August. 

49. Telchinia vinidia. 

Acra>a vhudia, Hewitson, Ent. Month. Mag. xi. p. 130 (1874); 
Exot. Butt. v. Acr . pi. 7. figs. 45, 46 (1875). 

Kangasi, 17th July, 1883; Ladd, 17th August, 1884; Foda, 
20th November, 1885; Monbuttu, July and August. 

50. Telchinia eponina. 

Papilio eponina , Cramer, Pap. Exot, iii. pi. 268. A, B (1782). 

Tobbo, 22nd May ; Kangasi, 14th, 17th, 20th, and 23rd July, 
1883; Fdda, 17th and 20th November, 1885; Monbuttu in July 
and August; Wadelai, 12th, 13th, and 20th January; 16th and 
29th March, 1887* 

51. Telchinia lycia. 

Papilio lycia , Fabricius, Syst. Ent. p. 464. n. 94 (1775)* 

Ladd, 15th November, 1883, 17th August, 1884 ; Fdda, 3rd and 
14th November, 1885. 

Tar. Resembling T. sgamini, excepting that there is a large dif¬ 
fused white patch on the secondaries* 

Fdda, 23rd October, 1885. 

Proc. Zool. Soc.— 1888 , No. V. 
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Var. T. sganzini. 

Acrcea sganzini, Boisdural, Faune Madag. p. 34, pi. 6. figs. 6, 7 
(1833). 

Kangasi, 23rd July, 1883; Ladd, 17th August, 1884; Fdda, 
27th and 28th October, 1885 ; Monbuttu. 

Var. Entirely fulvous, without the white subapical band or black 
apex of T. sganzini . 

Fdda, 27th October and 15th November, 1885. 

One of the examples of the typical white form has the primaries 
suffused with blackish. 

52. Telchinia cepheus. 

Papilio cepheus, Linn. Mus. Lud. Ulr. p. 252 (1764). 
d $. Kangasi, 17th, 20th, 22nd, 23rd, and 24th July, 1883; 
Monbuttu in July and August. 

53. Telchinia stenobea, var. 

Acrcea stenobea , Wallengren, Wien. ent. Mon. iv. p. 35. n. 9 
(1860). 

Wadelai, 9th March and 9th April, 1887. 

54. Gnesia menippe. 

Papilio menippe, Drury, Ill. Ex. Ent. iii. pi. 13. figs. 3, 4 (1782). 
d . Kangasi, 23rd July, 1883 ; $ . Monbuttu. 

55. Gnesia perenna. 

Acr<ea perenna , Doubleday and Hewitson, Gen. Diurn. Lep. 
pi. 19. fig. 4 (1848). 

d . Kangasi, 24th July, 1883; Moubuttu. 

56. Gnesia pskudegina, var. 

Acrcea pseudegina, Westwood in Gen. Diuro. Lep. p. 531 (1852). 
cf. Kangasi, 17th July, 1883 ; £ . Wadelai, 31st March, 1887. 
The two specimens obtained, and especially that taken in July, 
have the basal three-fifths of primaries suffused with tawny. 

57. Acrau neobule. 

Acrcea neobale , Donbleday & Hewitson, Gen. Ditum. Lep. pL 19. 
fig. 3 (1848). 

<J. Kangasi, 23rd July, 1883. 

58. Acrjra insignis. 

Aerate insignis , Distant, P. Z. S. 1880, p» 184, pL six. fig* 6. 

6 . Kangasi, 28th July, 1883. 

59. Plan*ma lycoa. 

Acrcea lycoa, Godart, Enc. Mdth. ii. p« 23ft* a. 27 (181ft)* 

$ . Kangasi, 5th July, 1883. 
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ErYCINIDjB. 

60. Abisara gerontes. 

Papilio gerontes, Fabrieius, Spec. InB. ii. p. 117. n. 524 (1781). 

Monbuttu, in July or August. 

L Y C M N I D A. 

61. TlNGRA 8ANGUINBA. 

Pentila acraa , var. sanguined , Plotz, Stett. ent. Zeit. xli. p. 198 
(1880). 

Liptena sanguinea , Smith & Kirby, Rhop. Exot. i. p. 2, Lipt . 
pi. 1. figs. 1-4 (1887). 

$ . Kangasi, 27th July, 1883. 

62. Tingra acrasa. 

Pentila acrcea , Westwood, Gen. Diurn. Lep. p. 504. n. 3, pi. 77. 
fig. 6 (avowedly incorrectly figured as a Liptena) \ 

$. Monbuttu, in July or August. 

63. Tingra mylothrina, sp. n. 

Looks like a small Mylothris, but is allied to T. abraxas . White, 
slightly opaline and tinted with sulphur-yellow; base of wings 
orange ; primaries with the base of costa blackish-speckled ; a broad 
apical patch commencing at external third of costal margin and 
terminating below third mediau branch, but continued as a tapering 
border by two decreasing oval marginal spots, grey i&h brown; fringe 
spotted between all the nervures with white; secondaries with five 
large and one small marginal brown spots: wings below white, 
orange at base, primaries with nine marginal spots commencing from 
the secoud subcostal branch; secondaries with six marginal spots. 
Expanse of wings 39 millim. 

Monbuttu. 

Only one example of this very distinct species was obtained, its 
body is somewhat injured, but it appears to be normal in colouring. 

64. Pentila undularis. 

Pentila undularis , Westwood, Gen. Diurn. Lep. p. 504. n. 1 
(avowed type of the genus Pentila ). 

Liptena undularis , Hewitson, Exot. Butt. iii. Pent . Lipt. fig. 7 

(1866). 

Stacione Bauri, September 1883. 

Aa elsewhere stated, P. undularis was originally named by Bois- 
duval, entered as Pentila undularis by Doubleday in bis Museum 
List, and was stated to be the type of the genus by Westwood (who 
first characterised Pentila ). There can be no doubt whatever that 

1 To give the lettering of a plate more authority than the text which corrects 
it seems to me utterly ridiculous; the lettering of a plate may be tampered 
with bv a lithographic writer, and if an author has no power to point out the 
error, he may he quoted as the originator of the most absurd n o n sen a e -ttame. 
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the characters ascribed to Pentila were formulated from an examina¬ 
tion of this species. It follows therefore that to accept Tingra 
tropicalis of Boisduval (a species unknown to Professor Westwood 
when he characterized Pentila) as the type of the latter is a 
proceeding which would render both descriptions of genera and 
indications of their types utterly valueless. 

65. Lachnocnema d’urbani. 

Lachnoenema cTurbani , Trimen, South Afr. Butt. ii. p. 236. 
n. 238 (1887). 

Vddada, 16th June, 1883. 

66. POLYOMMATUS B^TICUS. 

Papilio baticus , Linn. Syst. Nat. i. 2, p. 789, n. 226 (1767). 

d* Wadelai, 16th January, 1887. 

67. Catochrysops asopus. 

Lyceena asopus, Hopffer, Ber.Verh. Ak. Berl. 1855, p. 642. n. 22 ; 
Peters’s Reise, Zool. v. p. 410, pi. 26. figs. 13-15 (1862). 

Stazione Bauri, September 1883; Wadelai, 20th January, 19th 
and 27th March, 1887. 

68. Catochrysops osiris. 

Lyccena osiris t Hopffer, Ber. Verb. Ak. Berl, 1855, p. 642. n. 21; 
Peters’s Reise, Zool. v. p. 409, pi. 26. figs. 11, 12 (1862). 

d. Wadelai, 16th January and 3rd April, 1887. 

69. Catochrysops cyclopterib. 

Lampides cyclopteris , Butler, Ann. & Mag. Nat Hist. ser. 4, 
vol. xviii. p. 483 (1876). 

$. Nedada, 16th June; d • Tomaja, 6th August, 1883. 

Originally described from Abyssinia. 

70. Tarucus pulcher. 

Lyccena pulchra, Murray, Trans. Ent. Soc. 1874, p. 524, pi. 10. 
figs. 7, 8. 

d. Fdda, 1st November, 1885. 

Seasonal form ? 

About a sixth smaller, of a paler (greyish lilac) tint above, the 
female with more white on upper surface; markings below paler. 
(3 males and 1 female.) 

Wadelai, 27th Januaiy, 5th February, and 10th March, 1887. 

Though very distinct in general appearance from the typical form, 
the pattern of the under surface corresponds with that of T,putchcr, 
of which 1 think it is probably the early brood. 

71. Azanus moriqua. 

Lycmw moriqua, Wallengren, Lep. Shop. Caffir. p. 39. n. 9 
(1857)* 

d 2 ♦ Wadelai, 16th and 24th January, 1887. 
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72. Castalius isis. 

Papilto i8is t Drury, Ill. Exot. Ent. ii. pi. 3. figs. 4, 5 (1773). 

cJ. Stazione Bauri, September 1883; Monbuttu, July and 
August. 

73. Zizera knysna, var. 

Lyceena knysna , Trimen, Trans. Ent. Soc. ser. iii. rol. i. p. 282 
(1862). 

cJ. Wadelai, 13th January, 1887. 

A worn specimen, differing from the normal type in its greyer 
coloration, with silvery-blue scaling on the basal three-fourths, but 
most distinctly towards the? base. 

74. liYCAtNESTHES PRINCE PS. 

Lyccenesthes princeps , Butler, Ann. & Mag. Nat. Hist. ser. 4, 
vol. xviii. p. 484 (18/6). 

. Tobbo, 22nd May, 1883. 

Originally described from Abyssinian examples. 

76. Hyrkus lingeus. 

PajiiHo lingeus , Cramer, Pap. Exot. iv. pi. 379. F, G (1782). 

c?. Stazione Bauri, September 1883. 

76. Hypolycasna (Tatura) pachalica, sp. n. 

Allied to 11, philippus . Wings above deep rufous-brown, glossed 
with purple in male examples ; with a black marginal line; primaries 
with orange basicostal margin, and with greyish fringe, traversed by 
a darker central line ; secondaries with the usual black spots bounded 
by orange luuules above the tails, the anal spot decked with pale 
metallic green ; a simple black spot between them, an abbreviated 
subinarginal line, a line at the base of the fringe, the fringe, and tips 
of the tails white; body black, the head varied with tawny scales: 
under surface of wings pale stone-grey ; a short bar at the end of 
each discoidal cell, a band across the disk, and a submarginal stripe 
bright reddish orange, edged with black and margined with whitish; 
a white submarginal line, separated by an orange line from the black 
marginal line; secondaries with an orange subcostal spot at basal 
third, the discal band elbowed and interrupted at the submedian 
vein, a short orange marginal band above the abdominal sinus; a 
dark grey band (also, less strongly indicated, on the primaries) tinted 
with orange towards costa, between the submarginal and marginal 
stripes; preecaudal spots nearly as above, but the anal spot flecked 
with metallic leaden scales, the intermediate spot wanting: body 
below white, the legs barred with black. Expanse of wings 23-25 
milliin. 

2c f & t Wadelai, 29th March, 1887. 

A very distinct and pretty little species. 

A worn and broken female example of an apparently new 
Firachola, allied to F. anta, was obtained at Stasione Bauri in 
September 1883. 
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77. Zeritis harpax, var. 

Papitio harpax, Fabricius, Syst. Ent. App. p. 809 (1775). 

cj $. Wadelai, 9th April, 1887. 

The pair obtained differs from the normal type in its superior 
size, but does not exhibit any other distinctive character. 

78. Myrina silenus. 

Papilio silenus, Fabricius, Syst. Ent. p. 531. n. 378 (1775). 

$>. Wadelai, 16th January, 1887. 

PAPILIONIDiE. 

Pis rinas. 

79. Mylothris CHLORI8. 

Papilio chloris , Fabricius, Syst. Ent. p. 473. n. 129 (1775)* 

$>. Kangasi, 13th November, 1883; . Stazione Gadda, 13th 

and 14th January, 1884; Monbuttu, in July or August. 

80. Mylothris Clarissa, sp. n. 

2 • Primaries as in the male of M . Moris , excepting that the 
apical patch is cut rather more obliquely on its inner edge, and 
that the marginal spots are both well-defined; secondaries creamy 
ochreous, with a broad grey-brown external border, considerably 
narrower, however, than in M. Moris , and with nearly rectangular 
inner edge: under surface much like the male of M. Moris , except¬ 
ing that the border of secondaries has a nearly rectangular inner edge, 
and extends further along the costal margin ; the primaries, however, 
are more widely orange at base, and the subapical area is decidedly 
yellower. Expanse of wings 66 millim. 

Wadelai, 28th March, 1887. 

81. Mylothris poppea. 

Papiliopoppea, Cramer, Pap. Exot. ii. pi. 110. D (1779). 

<f. Monbuttu, in July or August. 

Only one very much shattered male was obtained. 

82. NyCHITONA 8YLVIC0LA. 

Leucophasia suhicola , Boiaduval, Faune Ent. de Madag. p. 20 
(1833). 

Fdda, 22nd October, 1885. 

83. Terias bright a. 

Papilio bripittu, Cramer, Pap. Exot. iv. pi. 331. B, C (1782). 

rf $. Wadelai, 11th, 13th, and 20th January, 15th and I8th 
Match, 1887. 
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84. Terias zoe. 

Terias eoe, Hopffcr, Ber. Verh. Ak. Berl. 1855, p. 640. u. 5; 
Peters’s Iteise, Zool. v. p. 369, pi. 23. figs. 10, 11 (1862), 

d. "Stat. Mundti,” 1st June, 1883. 

One fragmentary example only of this species was obtained. 

85. Terias regularis. 

Terias regularis, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xviii. 
p. 486 (1876). 

Kangasi, 17th July, anti October; Stazione Bauri, September 
1883; Fdda, 20th, 22nd, 27th, and ‘28th October, 1st November, 
1885; Monbuttu, in July and August. 

Originally described from Abyssinian examples. 

86. Terias solifera. 

Terias solifera , Butler, Ann, & Mag. Nat* Hist. ser. 4, vol. xv. 
p. 396. n. 3 (1875). 

d. Tobbo, 21st May, 1883. 

The type was from the Congo. 

87. Terias orientis, sp. n. 

c 3 . Above gamboge-yellow, primaries with black costal margin ; 
outer border black-brown, wide at costa, whence it decreases in 
width to external angle ; in form it somewhat resembles the border 
of T. Senegalensis, but it is wider on the costa, and terminates in 
an acute angle as in T . dentilimbata ; the secondaries have a narrow 
sinuated black-brown outer margin, often broken up into a mere 
marginal series of spots; the under surface is lemon-yellow, the 
ordinary markings ill-defined or wanting. Expanse of wings 42 
mi Him. 

2 . Pale sulphur-yellow, either spotless below or with the 
ordinary markings badly defined. Expanse of wings 40-45 millirn. 

2 . Tobbo, 21st May, 1883 ; d . Wadelai, 31st March, 1887. 

We have ten examples of this species in the Museum series from 
Upper Egypt, the White Nile, Abyssinia, and the Victoria Nyanza. 

88. Terias bisinuata. 

Terias bisinuata 9 Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xviii. 
p. 485 (1876). 

Fdda, 2 27th October, d 1st November, 1885. 

Originally described from Abyssinia. 

89. Terias boisduvaliana. 

Terias boisduvaliana , Mabilie in Grandidier’s Hist. Madag. vol. i. 
p. 253. n. 5, pi. xxxii, figs. 4, 4a, & 5. 

d. Staaione Bauri, September 1883; Monbuttu in July or 
August. 

Two fine specimens and one less perfect were obtained. The 
apecies most nearly resembles 3P. brenda of Doubleday, but has a 
rather wider border to the primaries above; below it is a little 
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cleareT in colour and the markings are almost wholly obliterated 
The figures in M. Grandidier’s work are taken from rather small 
examples; but this form of Terias is very variable in size, our 
smallest male example expands 28 millim. and our largest 55 million 

Var. ? The external border of primaries wider and more quadrate 
at apex, narrower or obliterated at external angle. Expanse of 
wings, cj and $ 37 millim. 

S • Stazione Bauri, September 1883 ; $. Ladd, 20th August, 
1884. 

Now that the text of Monsieur Grandidier’s work has appeared 
I much regret to find that the serious errors, which I pointed out 
in my paper on Lepidoptera from Somali-land (P. r Z. S. 1885, 
pp. 702, 767, 768, 769), have not only not been corrected, but, on 
the contrary, have been insisted on. Now', whilst no great blame 
attaches to a Lepidopterist who accepts the statement of his collector 
as to the capture of a series of Arabian species in Madagascar, he 
injures his reputation when he persists in associating as male and 
female the males of different species, as M. Mabiile has done in the 
case of the males of Charaxes antamboulou and C. cowani ; that both 
are males, the fidelity of the illustrations shows at a glance, apart 
from the fact that the sexes of both are in the Museum collection : 
the coloration and pattern of' the under surface in these two species 
differs more than in the sexes of any Charaxes known to me ; in the 
true sexes there is no such difference. 

90. Teracolus aurigineus. 

Teracolus aurigineus, Butler, Ann. & Mag. Nat. Hist. aer. 5, 
vol. xii. p. 103 (1883). 

c? 5. Wadelai, 16th, 28th, 29th, and 31st March, and 8th 
April 1887. 

Originally described from the Victoria Nyanza and subsequently 
received from Kilima-njaro; the examples from the latter locality 
have the veins of the wings blacker and the black hands across the 
wings slightly broader than in the type. 

91. Teracolus protomedia. 

Pontia protomedia , Klug, Symb. Phys. pi. 8. figs. 13, 14 (1829). 

6 ?. Wadelai, 9th, 16th, 19th, and 31st March, 1887* 

Occurs in Upper Egypt, Nubia, Aden, and Somali-iaud. 

92. Teracolus puniceus, sp. n. 

<$. Allied to T> hetcera , but smaller, the magenta-coloured apical 
patch triangular, terminating at the third median branch; the 
blackish border narrower; a minute black dot at end of eel!; the 
secondaries immaculate: under surface of primaries white with 
cream-coloured apical patch, of secondaries cream-coloured, crossed 
beyond the middle from costal to third median branch by an oblique 
interrupted narrow brown line, beyond which there is a single spot 
on second median interspace. Expanse of wings 64 millim. 
Wadelai, 8th April, 1887. 
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The female is in the Museum from the Victoria Nyanza, and I 
formerly supposed it to be that sex of T. hetcera ; it is somewhat like 
a large edition of T. jobina 2 , but has a few scales of magenta-red 
in each of the white spots towards apex of primaries. This species 
should stand between Teunoma and T. he tar a. 

93. Teracolus phlegyas. 

Anthocharie phleyyas, Butler, P. Z. S. 1865, p. 431. n. 3, pi. 25. 
figs. 3, 3a. 

d*. Wadelai, 16th January, 1887. 

94. Teracolus bacchus, sp. n. 

S . Size of T. tone or slightly smaller. Wings above white ; 
primaries with narrow black costal margin ; the base sprinkled with 
black scales ; apical area blue-black, with dentate-sinuate inner edge, 
and crossed by a wide belt of brilliant changeable purple (wider and 
bluer than in T. tone) ; the spot at end of cell scarcely visible, 
reduced to two or three scales; secondaries white, with blackish 
veins terminating in minute black spots on the outer margin. Wings 
below white, the apex of primaries and whole of secondaries very 
pale sulphur-yellow, crossed by well-defined black veins terminating 
in small subconfluent black spots on the outer margin; costal 
margin of primaries black ; a black dot at the end of the cell: 
secondaries with the basal half of the costal margin yellow ; a black 
transverse dash from costal to subcostal vein, forming the commence¬ 
ment of an ill-defined oblique stripe, indicated by scattered black 
scales ns far as the third median branch. Expanse of wings 
57 millim. 

2 . White above; the base rather broadly irrorated with blackish 
scales ; primaries with the costal margin black ; a broad external 
blackish border crossed by black veins, widest at costa, gradually 
diminishing in width from costa to first median branch, to which 
point it is internally dentate-sinuate and traversed by six white spots 
m an arched scries, narrow and internally widely siuuated from first 
median branch to submedian vein; a black spot at the end of the 
cell; a transverse blackish spot at external third of interno-median 
area : secondaries with a marginal series of large subconfluent 
blackish spots crossed by black veins ; a blackish subapical oblique 
stripe from costa, connected with the macular border by black veins: 
body quite normal. Primaries below white, the costa and apical 
area pale yellow $ veins towards outer margin dark brown; a sub- 
apical series of augulated brown dashes; a black spot at the end of 
the cell; two small black spots on interno-median area and three 
brown triangular spots at end of first median branch, interno-median 
fold, and submedian vein; secondaries pale yellow, base of costal 
margin and a spot at the end of the cell bright yellow; veins, an 
elbowed stripe beyond the middle, and the fringe excepting at the 
extremity of the internervular folds, dark brown: body below white. 
Expanse of wings 55 millim. 

2 . Lado, 20th August, 1884 ; rf. Wadelai, 27th January, 1887. 
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This species is readily distinguished from all its allies by the well- 
defined dark-coloured veins on the under surface. 

95. Teracolus phienius. 

<$ . Teracolus phoenius , Butler, Ann. & Mag. Nat. Hist. ser. 4, 
vol. xviii. p. 488 (1876). 

cJ $. Wadelai, 8th December, 1885; 13th and 16th January, 
31st March, and 8th April, 1887. 

The female originally described as belonging to this species proves 
to be the pale form of the female of T. anteupompe ; the true female 
of T. phoenius is of a pale sulphur-yellow colour and is much less 
heavily suffused with grey at the base than in T, anteupompe ; the 
veins on the apical area are also much less prominent and the disco- 
cellular spot is smaller; below, the wings are also sulphur-yellow, 
the primaries only being crossed by an oblique white belt; the veins 
towards the outer margin are black, widening towards outer margin 
in the characteristic manner noticeable in the male. 

It is always a mistake to conclude too hastily that Iudian and 
African species are identical; now that the sexes of this species are 
finally determined, it becomes evident that Col. Swinhoe’s decision 
as to the identity of T. phoenius with T. dims of Sind is incorrect. 
The female, which I at first supposed to be that sex of T. ph<mius t 
does indeed bear a considerable superficial resemblance to some of 
the pale females of T. dirus , just as the many pale females of Codas 
greatly resemble one another; but when we compare the two red- 
tipped females of 7*. anteupompe and dirus , we see at a glance that 
they are utterly distinct:—the former has two-fifths of the wing 
red, crossed by black veins and interrupted by an angular series of 
small black spots ; the latter has the red area much more confined, 
usually only forming an obliaue band, but occasionally extending a 
short distance beyond the black macular bar; the outer margin is 
also heavily bordered with black. 

96. TERACOLUS P8EUDACA8TE. 

Teracolus pseudacaste , Butler, P. Z. 8. 1876, p. 156. n. 103, 
pi. 6. fig. 11. 

Wadelai, 16th January and 9th March, 1887. 

97. Teracolus antevippe. 

Anthocharis antevippe, Boisduval, Sp. G6n. L6p. i. p. 572. n. 18, 
pi. 18. fig. 3 (1836). 

<J. Wadelai, 19th March, 1887. 

98. Teracolus hells. 

Teracolus helle , Butler, P. Z.S. 1876, p. 149. n. 75. 

2 . Fdda, 5th November, 1885 ; c?. Wadehu, 31st Maroh, 1887. 

99. Teracolus eione. 

Anthocharis done, Boisduval, Sp. Ghfo. Wp. i. p, 578, n. 29(1836). 
Wadelai, 31st March, 1887. 
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100. Teracoltjs EVARNE. 

Pontia evame, Kltig, Symb. Phys. pi. 6. figs. 1-4 (1829). 

d- Wadelai, 13th January; £. 28th March, 1887. 

There are evidently large and small forms of this species, as in the 
allied T. philUpsii from Bomali-latid : hitherto we have received male 
examples equal in size to that figured by Klug ; the male now received 
is much smaller and has lost the marginal spots on secondaries; on 
the other hand, the female figured by Klug is small and evidently 
belongs to our small male, whilst the female just received is large 
and heavily marked and belongs to Klug’s male. It is probable 
that the small type is the winter form of the species; but, after all, 
conjectures are valueless in these questions. 

101. Catopsilia pyrene. 

Colias pyrene, Swainson, Zool. Ill. i. pi. 51 (1820-1821). 

d $. Kangasi, 17th, 20th, 23rd, 24th, and 27th July, 2nd 
October; Stazionc Bauri, September 1883 ; Stazione Gadda, 17th, 
26th, 27th, and 28th January, 10th February and 6 th June ; Lado, 
20th August, 1884 ; Fddn, 27th October, 1885 ; Monbuttu in July 
and August; Wadelai, 9th March, 1887. 

102. Glutophrissa contracta, sp. n. 

Intermediate in some respects between G. saba of West Africa 
and G. malutha of Madagascar. The male differs from both species 
in the slightly narrower black border to the primaries above, the 
creamy colour of the apical area and secondaries, and total absence 
of all black spots on the under surface ; the female differs from 
both in having the white belt of primaries above contracted to a 
narrow oblique spot at the end of the cell, though from the median 
vein to the inner margin it remains as wide as usual; on the under 
surface the yellow colour at the base is duller and more saffron- 
tinted ; the apex is as white as in the Madagascar form. Expanse 
of wings, d 55-58 millim., $ 49-58 millim. 

Wadelai, d 13th, 16th, 20th, and 27th January ; $ 19th March; 
d ? 8th April, 1887. 

Nine examples were obtained; the male most nearly resembles 
M. Mabille’s figure of G. epaphia d , a form which I have never 
seen from Madagascar. The true G. epaphia is the Pieria matuta 
of Doubleday and is the male of 6. saba. The male of G. malatha 
(the Madagascar form) has similar black spots below, but is yellower 
in tint; it does not agree with M. Mabille’s narrow-bordered males. 

103. Pinacopteryx pigea. 

Pieria pigea, Boisduv&l, Sp. G6n. L6p« i. p. 523. n. 134 (1836). 
d $. Fdda, 20th October and 25th November, 1885. 

The female is a singularly beautiful example, the whole of the 
ground-colour being of a bright aulphur-yeiiow. 



76 


MR. A. G. B TITLE R ON LEPIDOPTBRA 


[Jan. 17, 


104. P INACOPTBRYX ORTYGNA. 

Pierts ortygna, Hiibner, Zutr. exot. Schmett. figs. 985, 986 
(1832). 

cf. Fdda, 23rd, 28th, and 31st October; 20th and 23rd 
November, 1885. 

The female of this species is unknown to me, but there is no 
doubt that it somewhat resembles the female of Ganoris rapes. 
Mr. Doubleday identified this species with the Picris orbona of 
Boisduval’s ' Lepidoptera of Madagascar,* and thus led me into 
error: the latter is a Glutophrma. 

105. Phrissura sylvia, var. 

Papilio sylria, Fabricius, Syst. Ent. p. 470. n. J15 (1775). 

c?. Kangasi, 20th November, 1883; Stazione Gadda, 31st 
January, 1884 ; Monbuttu in July and August. 

106. Belenois instabilis, sp. n. 

A very variable species, allied to B . calypso ; much smaller. 
The male above milk-white ; primaries with narrow costal margin 
black excepting at base where it is grey; a black wedge-shaped 
costal dash extending in a thin line along the upper discocellular 
veinlet; a large black spot on the lower discocellular; apical area 
and external border black, wider than in B . calypso , but with the 
same white spots upon it: secondaries with a minute black dash on 
the lower discocellular; an arched series of black spots, the first 
three in an oblique subapical series, the last three submarginal, 
connected by a grey nebulous streak ; a marginal series of six large 
triangular black spots, united externally by a black marginal line ; 
body normal. Primaries below nearly as in B . calypso , but the 
subapical angulated black band more regular, not so much broken 
up, an additional blackish spot on the first median interspace; the 
apical area creamy white divided by black veins, which are less 
widely black-bordered than in B. calypso : secondaries sulphur- 
yellow, with brown veins terminating in triangular marginal spots ; 
a dark brown spot at the end of the cell and seven submarginal 
spots: body below white. Expanse of wings 64 millim. 

2 . Darker than the darkest females of B . calypso; resembling, 
in fact, the female of B . clytie, but without the subapical white 
spots, with the basal area heavily suffused with grey, and with the 
oblique bar at the end of the discoidal cell of primaries imperfectly 
separated from the broad blackish external area: on the under 
surface it differs from the darkest females of B . calypso in having 
tbe macular subapical band of the primaries widened into a broad 
black belt, almost touching the oblique discocellular bar, the lower 
submarginal spots small and the basal area yellower; tbe secondaries 
with the veins blackened from the middle outwards, the submatgtnal 
black spots united into a blackish belt, and the last five yellow 
marginal spots rounded and smaller. Expanse of wings 58 millim. 

6 Foda, 23rd, 27th, and 28tii October; 17th and 26th 
November, 1885. 
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Var. a. S • Slightly smaller, the black cuneiform costal dash of 
primaries replaced by an oblique black line; all the black markings 
more sharply defined; the white apical dashes narrower, the black 
spots of the subapical and sub marginal series of secondaries smaller; 
below the oblique black dash at end of cell of primaries interrupted, 
the apical area of primaries and ground-colour of secondaries clear 
sulphur-yellow; the veins less distinctly black, the costa, two 
abdominal streaks, and the pale spots of the external border saffron- 
yellow. Expanse of wings 5.5 miliim. 

$. Above with the black external area much narrower (about 
one half the width of the typical form), but the veins blackened 
from the middle ; the black spots better defined, owing to their not 
being obscured by the wide border ; the basal area also less suffused 
with blackish. Primaries below with narrower discocellular bar and 
discal belt; the veins towards apex and on secondaries less broadly 
black-bordered: secondaries chrome-yellow, the submarginal spots 
smaller and only connected by grey scales ; the marginal spots of 
the ground-colour shaped more nearly as in B . calypso . Expanse 
of wings 55 miliim. 

$ . Fdda, 20th October, 1885 ; c? • Wadelai, 29th March, 1887. 

Var b. cT • Above with the black markiugs less strongly defined, 
the oblique discocellular line of primaries sometimes obliterated ; the 
apical area of primaries and the ground-colour of secondaries creamy 
whitish, (he saffron-coloured markings replaced by pale yellow; the 
veins only blackened at their outer extremities. Expanse of wings 
5/ miliim. 

$. Above white, not obscured at the base; black markings 
nearly as in B. calypso $, but with grey-bordered white dashes on 
the apical area of primaries, and the marginal spots of secondaries 
obscured with grey towards anal angle : apical area of primaries 
below creamy white, the veins across it very slenderly black ; the 
subapical black belt narrow; secondaries slightly pearly, the black 
spots small, the other characters as in the male. Expanse of wings 
56 miliim. 

<J. Kangari, 18th November, 1883; 6 ? * Wadelai, 16th 
January, 1887. 

Apart from all less constant characters, the whole of the varieties 
of this species can be at once distinguished from B . calypso by the 
six subapical and suhmarginal black spots on the upper surface of 
the secondaries, which are perfectly defined in both sexes, by the 
regular and unbroken character of the subapical bar or belt on the 
under surface of the primaries, and by the more or less developed 
black borders to the veins on the under surface of the secondaries. 

107* Belenois calypso, var.? 

Papilio calypso , Drury, Ill. Exot. Ent. ii. pi. 17* figs. 3, 4 
(1773). 

<J. Kangasi, 24th March, 1883. 

One injured male only was obtained: we have a similar male 
from the Congo. It diners from typical B. calypso in the white 
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under surface of the secondaries, the costal border and an interno¬ 
median streak from the base only being saffron-yellow. Though 
this may perhaps be a distinct species, there is not at present 
sufficient material to warrant its separation on mere colour-characters 
apart from marking. 

108. Belenois dentigera, sp. n. 

<S . Belongs to the B . calypso group; above white: the primaries 
with blackish costal edge; the subcostal furca widely blackish- 
bordered; five other blackish triangular marginal spots in a de¬ 
creasing series; three widely separated greyish dots in an angular 
subapical series; secondaries with four small black marginal spots; 
thorax greyish, abdomen white. Wings below white; primaries 
with black costal edge, a black dot on the lower discocellular veinlet; 
five unequal black spots in an angular subapical series; seven black 
marginal spots at the extremities of the veins: secondaries very 
faintly rose-tinted ; costal border orange on basal and apical thirds ; 
an ill-defined orange basi-abdominal streak ; a black dot at end of 
cell; a submarginal series of seven unequal black spots and a mar¬ 
ginal series of six. Expanse of wings 60 millim. 

Stazione Gadda, 10th February, 1884. 

Only one male of this very distinct species was obtained ; it comes 
nearest to an unnamed male in the Museum collection from Angola. 

109. Belenois G1DICA. 

Fieris gidica , Godart, Enc. Moth. ix. p. 131. n. 37 (1819). 

d . F<5da, 1st November, 1885; ? . Wadelai, 31st March, 1887. 

110. Belenois severina. 

Papilio severina , Cramer, Pap. Exot. iv. pi. 338. G, H (1782). 

111. Belenois infida, sp. n. 

<S • Above like B . severina , excepting that it is a little smaller, 
and has a distinct black bar, commencing with a cuneiform black 
costal spot, at the end of the discoidal cell of primaries ; the border 
of secondaries narrower and interrupted by larger white spots. 
Below, the costal border of primaries is not yellowish, the ground¬ 
colour of the apical area is considerably browner, this border narrows 
abruptly from the second, instead of remaining wide to the first 
median branch ; the secondaries have a whitish abdominal border 
and all the veins and the outer border are widely rufous-brown, the 
latter interrupted by the usual yellow spots. Expanse of wings 46 
millim. ' 

$• Extremely variable, the primaries either pinky white or 
chrome-yellow with a black external border occupying firom one third 
to more than half the wing ; a broad oblique black bar across the 
end of the cell, connected by black veins wish the outer, border, or, 
in some examples, perfectly lost in it, a small costal spot of the 
ground-colour alone remaining to show the point of union; three. 
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two, or no subapical spots of the ground-colour, when three are 
present they form an oblique series ; secondaries sulphur- or chrome- 
yellow, the external black border broad, sometimes like that of 
B. aeverina , excepting that it is connected with a discocellular 
triangular spot by black veins (median and radial), but more 
frequently occupying half the wing, so as entirely to obliterate 
the subapical costal spots ; fringe spotted with white. Below 
always yellower than in B . severina , the primaries with broad black 
oblique bar at the end of the cell, either connected by black veins 
or confluent with a more or less broad external border as above, this 
border, however, never stops short at first median branch as in 
7i. severing but is continued to the inner margin; the secondaries 
below always have a wider external border than in B. severing 
frequently almost extending to the cell, and the veins are all widely 
bordered with brown. Expanse of wings 50-51 millim. 

c?. Wadelai, 16th January ; $ . 28th, 29th and 31st March; 8th 
and 9th April, 1887. 

Of this well-marked species thirteen examples were collected; 
unfortunately, twelve of these are females, and therefore it is impos¬ 
sible to say whether the extraordinary variability in the width of 
the black border extends to the male sex ; of the females no two 
specimens are quite alike. 

This is what I understand by a variable species ; many Lepi- 
dopterists confound the idea of a variety or sport with that of a 
fixed local form (which I regard as the only species in Lcpidoptera), 
and this leads them into such a perplexed condition of mind that 
they have some difficulty in deciding as to whether a new form shall 
be called a new species or a variety. In Mr. Semper’s recently 
published * Ileisen im Archipel der Philippinen/ 2nd part, p. 84, 
the difficulty is thus met—“ 105 a. var. Euripus lucasioides, n. sp.” 

112. BeLKNOIS AGRIPPINA. 

Pterut agrippiua , Felder, Iteise der Nov,, Lep. ii. p. 173. n. 159 
(1865). 

6 $. Wadelai, 13th and 16th January; 19th and 29th March; 
8th April* 

I doubt very much whether the distinction between this species 
and B. lordaca can be maintained, the difference (chiefly in size) 
appears to be more and more unsatisfactory as additional specimens 
are received. 


Papilionin.e. 

113. Papilio policknes. 

Papilio policenes, Cramer, Pap. Exot. i. pi. 37. A, B (1776). 
Kangasi, 20th August, 1883; Monbuttu in July or August* 
Only three imperfect specimens were obtained. 

114* Papilio ANTHEua. 

Papilio anlheus, Cramer, Pip. Exot. iii. pi* 234* B, C (1782). 
Staiione Gadda, 19th January, 1884. 
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Only one male was obtained ; the species appears to be somewhat 
rare. 

115. Papilio pylades. 

Papilio pylades, Fabricius, Ent. Syst. iii. 1, p. 34. n. 100 (1793). 

Tobbo, 22nd May; Kangasi, 27th and 29th July, 6th, 7th, 12th, 
16th October, 16th, 20th, and 22nd November; Stazione Bauri, in 
September 1883; Stazione Gadda, 17th, 19th, 26th, and 28th 
January, 10th February, 1884; Fdda, 31st October and 25th 
November, 1885; Monbuttu in July and August. 

116. Papilio TYNDERiEUs. 

Papilio tynderaus , Fabricius, Ent. Syst. iii. I, p. 35. n. 104 
(1793). 

Monbuttu in July and August. 

117. Papilio leonidas. 

Papilio leonidas, Fabricius, Ent. Syst. iii. 1, p. 35. n. 103(1793). 

Kangasi, 3rd November, 1883. 

118. Papilio ridleyanus. 

Papilio ridleyanus , White, Ann. & Mag. Nat. Hist. xii. p. 262 
(1843). 

Kangasi, 20th July, 1883. 

119. Papilio demoleus. 

Papilio demoleus , Linnaeus, Mus. Lud. Ulr. p. 214 (1764). 

Stazione Bauri, September ; Kangasi, 20th, 24th, 25th, 29th, and 
31st July, 9th October, 20th and 21st November; Ladd, 20th 
December, 1883; Stazione Gadda, 17th and 19th January and 1st 
April, 1884; Monbuttu in July or August; Wadelai, 16th January 
and 9th April, 1887. 

A much-worn example of an apparently new species of Papilio 
allied to P. cynorta was obtained at Monbuttu ; it is unfortunately 
not sufficiently perfect to be worth describing. 

120. Papilio erinus. 

Papilio erinus, Gray, Cat. Lep. Ins. B. M. i. p. 35. n. 127 
(1805). 

Kangasi, 17th July and 2nd October, 1883 ; Monbuttu, in July 
or August. 

121. Papilio bromius. 

Papilio bromius, Doubleday, Ann. & Mag. Nat. Hi*t. xii p. 176 
(1845). , 

Stazione Bauri, September 1883; Stazione Gadda, 6th June, 
1884 ; Monbuttu in July or August. 
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122. PaPILIO HESPERUS. 

Papilio kesperus, Westwood, Arc. Entom. i. pi. 48 (1843). 
Monbuttu in July or August. 

Only one damaged example was taken. 

Hesferiid m , 

123. Hesperia forestan. 

Papilio forestan, Cramer, Pap. Exot. iv. pi. 391. E, F (1782). 
Monbuttu, in July or August. 

Two fragmentary specimens. 

124. CHAPRA MAT1I1AS. 

Hesperia mathias , Fabricius, Eut. Svst. Supp. p. 433 (1798). 
Kangasi, 22nd July, 1883; Wadelai, 9th April, 1887. 

125. Parnara inconspicua. 

Hesperia inconspicua , Bertoloui, Mem. Acc. Bon. 1849, p. 15. 
Wadelai, 3rd and 8th April, 1887. 

126. (Somalia elma. 

Pyrgus elma , Trimen, Trans. Ent. Soc. ser. 3, vol. i. p. 288 
(1862). 

(•omelia albofasciatu , Moore, P. Z. S. 1879, p. 144. 

Wadelai, 8th April, 1887. 

127* Pardaleodes edipus. 

Papilio edipus , Cramer, Pap. Exot. iv. pi. 366. E, F(1782). 

?. Vedada, 16th June, 1883. 

128. Thanaos dj el elae. 

Pterygospidea djeelcelee, Wallengren, Lep. Rliop. Caffr. p. 54 
(1857). 

Wadelai, 29th and 31st March, 8th April, 1887. 

The females show no trace of the ochraceous colouring on the 
under surface which characterizes the male specimens. 

HETEROCERA. 

Agaeistida. 

129* Eusemia euphkmia. 

Phahtna euphemia , Cramer, Pap. Exot. ix. ph 345. A (1782). 
Wadelai, 4th January and 31st March, 1887* 

130. JSgocxra tricolor. 

JEgocera tricolor » Druce, Ent. Month. Mag. xx. p. 155 (1883). 
Wadeki, 18th March; d, 3rd April, 1887. 

Proc. Zool. Soc. — 1888, No. VI. 


6 



82 


MR. A. G. BUTLER ON LEPIDOPTERA 


[Jan. 17, 


131. 2EGOCERA MAGNA. 

JEgocera magnet , Walker, Cat. Lep. Het. i. p. 56. n. 3 (1854). 

Kangasi, 29th July, 1883 ; Wadelai, 8th and 28th March, 1887. 

132. .&GOCERA RECTILINKA. 

JEgocera rectilinea, Boisduval, Sp. G6n. Lep. i. pi. 14. fig. 5 
(1836). 

Wadelai, 9th and 11th March and 8th April, 1887. 

Arctiida. 

133. Euchromia fulvida. 

Euchromia fulvida , Butler, Trans. Ent. Soc. 1888, pi. iv. fig. 9. 

Euchromia sperchius (part.), Walker, Cat. Lep. Ilet. i. p. 220. 
n. 24 (1854). 

Kangasi, 27th July, 1883; Monbuttu in July and August. 

134. Alpenus auiualis. 

Alpenus cequalis , Walker, Cat. Lep. Ilet. ii. p. 686. n. 1 (1855). 

Wadelai, 11th March, 1887. 

135. Tjbniopyga sylvina. 

Phalcena-Noctua sylvina, Stoll, Suppl. Cramer, Pap. Exot. pi. 40. 
fig. 4(1791). 

$ . Stazione Gadda. 23rd April, 1884. 

136. Pleretes pactolicus, sp. n. 

Bright orange, with black-bordered steel-blue markings; primaries 
with two subconfiuent spots placed obliquely close to the base (in 
the female they are confluent and form a short oblique bar); three 
nearly straight bands, nearly equidistant on the costal margin, 
crossing the wing to inner margin, the outer edges of these bands 
are slightly convex, and the outermost band tapers (in the male 
especially) towards its inferior extremity ; a short subapical bar or 
blotch, and two large spots, the upper one discal, ovate or pyriform, 

A t _ 1 _• _* | 1 1 J . I * * . 




large apical spot and five or six (in the female) marginal spots; the 
apical and three first marginal spots confluent in the female: secon¬ 
daries of male with a small costal spot before the middle; a tolerably 
wide external border, widest at apex, where it is interrupted by an 
externally bisinuated spot of the ground-colour, interrupted on the 
third median branch by a square excavation, near to which is a 
yellow spot on the fringe: secondaries of female with a clavate 
patch commencing in a large costal spot and crossing the cell j a 
narrow curved bar at the end of the cell and a tolerably broad un¬ 
interrupted external border x face, tips of palpi, antennas, two spots 
on the collar, a large spot on each tegula, a large dorsal spot on the 
female, a second (metathoracic) dorsal spot on both sexes,.and in the 
female the anal segment, blue-black; body below transversely barred 
with black; legs black. Expanse of wings, g 70 miliim* $ 71. 
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Wadelai, 11th and 12th January, 1887. 

Nearest to P. tkelwaliii, Druce, but differing from it in the nar¬ 
rower border to the secondaries, and from all the three described 
species—P. thelwallii , P. bellatrix , and P. tigru —in the straight in¬ 
stead of angulated bands on the primaries; the orange of the male 
is paler than in the female but is quite uniform; in P. tiyris the 
primaries are decidedly paler than the secondaries. 

Lithosiide. 

137. Argina cingulifera. 

Deiopeia cingulifera , Walker, Cat. Lep. Ilet. ii. p. 569. n. 7 
(1854). 

$. Wadelai, 18th March, 1887. 

138. Deiopeia pulchella. 

Tinea pulchella , Linmeus, Syst. Ent. i. 2, p. 884. n. 349 (1766). 

Wadelai, 13th and 20th January, 8th and 9th February, and 11th 
March, 1887. 


Nyctsmerioa. 

139. Leptosoma leuconoe, var. 

Nyctemera leuconoe , Hopffer in Peters’s Reise, pi. 28. fig. 3. 
Fdda, 3rd and 20th November, 1887. 

Liparidje. 

140. CROPERA TE8TACEA. 

Cropera testacea , Walker, Cat. Lep. Het. iv. p. 826. n. 1 (1855). 
$? , Monbuttu, in July or August. 

One much worn example. The species was originally described 
from Natal. 


Lasiocampi d'as. 

141. Jana gracilis. 

Jana graeil ts, Walker, Cat. Lep. Het. iv. p. 913. n. 8 (1855). 

Kangasi, 3rd October, 1883. 

One very much-worn male. 

142. Jana strigina. 

Jana etrigina, Westwood, P. Z. S. 1849, p. 37. 

$. Starione Bauri, September 1883. 

The description of this species was taken from an example received 
from Sierra Leone; it is rather vague, but agrees in so many respects 
with the specimen now obtained that I have no hesitation in identi¬ 
fying the latter with it; the basal half of the secondaries is not 
strictly speaking black, for the costal third is of a pale brown colour, 
crossed by the white belt before basal third; this belt also is very 
wide in front, so that towards the costa it occupies quite a third of 
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the basal half $ then, again, the whole of the brown stripes on the 
primaries cross these wings from costal vein to inner margin; but 
the primaries of the type may have been somewhat rubbed, which 
would account for this discrepancy. 

Saturn iid^. 

143. Hbnucha delkgorguei. 

Saturnia delegorguei, Boisduval, Voy. de Deless. ii, p. 601 (1847)* 

6 $. Monbuttu. 

One much-worn pair. 

144. ATTACUS BAUH1NIJE. 

Bombyx ( Saturnia ) bauhinia , Boisduval in Guerin’s Regne Anim., 
Ins. p. 506, pi. 86. fig. 1. 

d . ** Vusterma,” 26th May, 1883. 

145. Anther.®a emini, sp. n. 

?. Nearest to A . gueinzii and A* wahlbergii ; bright chrome- 
yellow, the central belt across the wings formed as in A . gueinzii ; the 
bauds limiting this belt rufous-brown, irrorated with grey and pink 
scales, the centre rather densely irrorated with dull ferruginous scales ; 
the ocellus at the extremity of the diseoidal cell of primaries D-shaped, 
its outer edge dark plum-colour, its iris orange, its pupil hyaline- 
white ; the ocellus of the secondaries almost exactly as in A. gueinzii , 
a broad subrnargiual zigzag rusty brown sqnamose band, which, how¬ 
ever, is wanting on the apical half of secondaries ; outer margin 
orange-tinted, fringe brown: antennae and face somewhat rufous ; 
abdomen with ill-defined rust-brownish dorsal region; underside 
with markings less defined than above ; the inner band of the central 
belt wanting, the whole basal area of secondaries flesh-tinted, the 
zigzag submarginal band replaced by a series of triangular rufous- 
brown spots. Expanse of wings 148 millim. 

Stazione Gadda, 1st June, 1884. 

This magnificent species is considerably larger than either of the 
allied forms with which I have compared it. 

APAMIIDiE. 

146. Amyna vndulifera* 

Amyna unduli/era, Butler, Ann. & Mag. Nat. Hist ser. 4, 
vol. xvi. p. 403 (1875). 

$. Wadelai, 8th April, 1887. 

One worn example, apparently referable to this species. 

Ophideridjs, 

147. Ophidbres materna. 

Pkalana-Noctua materna , Linn. Syst Nat & p, 840. n. 117 
(1786). 7 r 

$« Wadelai, loth March, 1887 
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Ommatophorid a. 

148. Cyligramma latona. 

Phaleena-Noctua latona , Cramer, Pap. Exot. i. pi. 13, B (1779). 
Wadelai, 12th March, 1887. 

We have this species from Western and Eastern Africa; it is 
abundant, and occurs in nearly every African collection received. 

Ophiusid ae» 

149. Sphingomorpha monteironis. 

tSphingomorpha monteironis , Butler, Ann. & Mag. Nat. Hist, 
ser. 4, vol. xvi. p. 406. n. 81 (1875). 

Wadelai, 15th March and 12th April, 1887. 

150. Ophiusa angularis. 

Opkiusa angularis , Boisduval, Faune Ent. de Madag. pi. 13. fig. 2 
(1833). 

Wadelai, 8th April, 1887. 

151. Grammodes geometrica. 

Phalcena-Noctua geometrica , Rossi, Fauna Etr. ii. p. 179. 
Wadelai, 11th March, 1887. 

152. Trigonodes acutata. 

Trigonodes acutata , Guenee, Noct. iii. p. 283. n. 1728 (1852). 
Wadelai, 15th March, 1887. 

Rsmigiida. 

153. Remigia pellita. 

Remigia pellita , Gueuee, Noct. iii. p. 318. n. 1780 (1852). 
W y adelai, 8th April, 1887. 

PoLYDESMIDJE. 

154. PoLYDKSMA BOARMIOIDES. 

Polydesma boarmioides $ Guenee, Noct. ii. p. 442. n. 1315 (18>2). 
Wadelai, 10th March, 1887. 

Macaruoa. 

155. Tephrina dkfectaria? 

Ttphrina dcfectaria. Walker, Cat. Lep. Het, xxiii. p. 962. n. 29 
(1862). 

Wadelai* 15th March, 1887. 

Fidoniide. 

156. Sterrba sacraria. 

Phalana-Geemetra sacraria, Linn. Syst. Nat. i. 2, p. 863 (1766)* 
Wadelai, 27th January and 29th March, 1887. 
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6. On some Coleoptera from Eastern Equatorial Africa, 
received from Emin Pasha. By Charles O. Water- 
house, F.E.S. 

[Received January (5, 1888.] 

The small series of Coleoptera received from Emin Pasha is inter¬ 
esting as containing examples of one species new to science, and of 
six which had previously been received at the British Museum from 
West Africa only, as indicated in the following list. The localities 
from which the other species have been recorded are also here given. 

1. Trfflus hacquardi, Chaudoir. Zanzibar. 

2. Tefflus carinatus, Klug. Mozambique. 

3. Catharsius sesostris, Dej. (in /«//.). Egypt. 

A single male example which agrees well with one from Egypt 
from Dejean’s collection and labelled by him * sesostris.* C. sesostris , 
Dej., according to Gemminger and Harold’s Catalogue of Coleoptera, 
is the same as C. pitkecius , Fabr., and has the habitat Tropical 
Africa placed to it. Scarabcevs pitkecius, Fabr. (Syst. Ent. p, 21), 
however, is an Indian species (as Fabricius correctly states), and the 
type in the British Museum collection is simply an immature spe¬ 
cimen of Scarabceus sabeeus , Fabr. (Spec. Ins. i. p. 23), the type of 
which is also in the British Museum. 

The African species differs from the true sabeeus in having the 
sides of the thorax less rounded anteriorly, and the anterior Angles 
are punctured all over, whereas in C . sabeeus they are impunctate 1 . 

4. Coryphocera africana, Drury. W. Africa. 

5. Stbrnocera klugii, Thomson. Nubia. 

6. Tetralobus subsulcatus, Gue'rin. Abyssinia. 

7. Tetralobus dufouri, Cand&ze. Senegal. 

8. Tetralobus cribricollis, n. sp. 

Piceo-niger , parum nitidus , svbtiliter griseo-puLesr.pns ; capitis 
froute antice modiee angustata , medio fovea ehngata impressa , 
vertice carina brevi munito; thorace nigro, bene convexo, confertim 
sat for titer rvgoschpunctato ; elytris creberrime subtiliter punc¬ 
tate, strits dorsalihus obsoletis , striis duabus abbreviate props 
humeros distinctis . 

Long. 13-16^, lat 4f-5$ lin. 

Allied to T. rotundifrons, but narrower, less shining, and with the 
thorax rugosely punctured. Frontal plate distinctly narrowed in 

1 C. eribriooltjs. Walker, placed as a synonym of C. sdbem A n Gemminger • 
Catalogue, differs from that species in being Urn shining and in having only the 
outer half of the anterior angles of the thorax punctured* 
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front, closely and coarsely punctured, the front margin scarcely 
reflexed, interrupted in the middle. Lamellae of the antennae not 
very long. Thorax very convex, one-fifth broader than long, with 
a trace of an impression on each side of the disk, rounded anteriorly, 
parallel at the sides in the middle, very slightly constricted before the 
diverging posterior angles. The surface is densely and very coarsely 
punctured and rugulose, except on each side of the base, where it is 
even and much less coarsely punctured. The punctuation of the 
elytra (as compared with allied species) is rather strong and very 
dense at the sides and humeral region. There are no distinct striae 
except at the base, and two short ones at the side, near the shoulder. 
The posterior cox® are concave for about half their length. 
Punctures on the prosternum large and deep, moderately close to¬ 


gether, but very irregular. 

9. Rhytidonota plicata, Kra&tz. Nubia. 

10. Aspidosteenum metallicum, Fabr. W. Africa. 

11. Sternotomis bohndoufi, Waterhouse. E. Africa. 

12. Quimalanca regalis, Fabr. W. Africa. 

13. Ceratites jaspidevs, Serville. W. Africa. 

Has beeu received from most parts of Africa. 

14. Petrognatha gig as, Fabr. W. Africa. 

15. Diapromorpha trifasciata, Oliv. Pt. Natal. 


February 7, 1888. 

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of January 1888:— 

The registered additions to the Society’s Menagerie during the 
month of January were 64 in number. Of these 38 were acquired 
by presentation, i by exchange, and 25 by birth. The total number of 
departures during the same period, by death and removals, was 147. 

Mr. E. Q. Loder, F.Z.S., exhibited a tusk of an African Elephant, 
and made the following remarks:—■ 

The Elephant-tusk exhibited this evening is (as far as I can ascer¬ 
tain) the heaviest that has ever been seen in this country. 

Its weight is 1 cwt. 2 qrs. 16 lbs. «184 lbs., as will be seen by 
the accompanying “ weight account ” signed by the warehouse¬ 
keeper of the London and St. Katherine Docks. The length of 
the tusk along the curve is 9 ft. 5 in., the maximum circumference 
224 inches. 

ft was shipped from Bombay to London, so that it probably 
came from the east coast of Africa, possibly from Zanzibar. 
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Mr. A. Thomson exhibited a living specimen of the larval form 
of a Stick-insect from Southern France ( Empusa egena ), from the 
Society’s Insect-house, and spoke of its manner of catching flies. 

The following papers were read s— 

1. Third Contribution to the Herpetology of the Solomon 
Islands 1 . By G. A. Boulkngkr, F.Z.S. 

[Received January 11, 1888.] 

Mr. C. M. Woodford has brought home a large series of Reptiles 
and Batrachians obtained during his visit to the Islands of Guadal- 
canar and New Georgia. The fact that, in spite of the extent of the 
collection (over 200 specimens) and the special attention paid by the 
collector to this group of animals, only four species are thereby added 
to the herpetological list of the Solomons, shows that our know¬ 
ledge of this part of the fauna approaches completion. Dendrophis 
calligaster , Gthr., and Cornufer corruyatus, A. Bum., are recorded 
for the first time from the Solomon Islands, and two new snakes are 
described further on. 

The following is a list of the species obtained :— 

Guadalcanar:— Crocodilus porosus , Schn., Gehyra oceanica. Less., 
Varanus indicus , Baud., Lygosoma cynnurum , Less., L. nigrum , H. 
& J., X. albofasciatum , Gthr., Corucia eebratu 2 , Gray, Enygrus 
carinaius , Schn., Dendrophis calligaster , Gthr., Dipsas irregularity 
Merr., Hoplocephnlus melanurus , sp. n., Rana guppyi , Blgr. *, 
R. krefftii, Blgr., Cornufer solomonis , Blgr., C. corrugatus, A. Bum., 
Ceratobatrachw guentheri , Blgr., and Hyla macrops, Blgr. 

Rubiana, New Georgia :— Lygoaoma cyanurum, Less., L. cyano- 
g as ter , Less., L . nigrum , II. & J., Enygrus carinaius, Schn., 
Dendropkis solomonis , Gthr. (a variety with uniform green upper 
parts), Dipsas irregularis , Merr., Hopiocephalus woodfordi , sp. u. t 
Rana guppyi , Blgr., Cornufer corrugaius , A. Bum., and Cera to- 
batrachus guentheri , Blgr. 

Hoplocephalus melanurus, sp. n. 

Body rather stout. H *ad depressed, slightly widened posteriorly; 
snout short, without cantbus rostralis; eye moderate; no superci¬ 
liary ridge ; rostral considerably broader than deep, its upper border 
forming a very open angle; internasals lmif as long as the prae~ 
frontals, which are a little shorter than the frontal; latter shield 

* P.Z.8.1887,p.333. 

* Mr. Woodford confirms from actual observation the statement made bv 
me that the tail is a prehensile organ. This Lizard was seen to suspend 
itself to branches of trees by means of the tail. 

* The largest female specimen measures 21 centim., from snout to vent, the 
largest male only 10; the male is characterised by the presence of a small 
external voeal sac on each side of the throat. These frogs feed chiefly upon 
large crustaceans (Sesarma lafordii and Cardiosoma carmf& r, fide Focock). 
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pentagonal, only a little longer than broad, and broader than the 
supraocular; parietals as long as the pr&frontals and frontal 
together ; nasal forming a short suture with the prmocular ; two 
postoculars, lower largest; seven upper labials, third and fourth 
entering the eye, first smallest, sixth largest; seven lower labials, 
four in contact with the chin-shields, fourth and sixth largest; one 
temporal in the first row, two in tho second, three in the third. 
Scales in 15 or 17 rows; ventrals 165 to 171; anal divided; sub- 
caudals single, 38 to 48. Upper surface of tail with a more or less 
complete series of transversely enlarged scales. Head and sides 
usually reddish, dorsal region dark brown ; some or all of the scales 
with a black Border; tail black ; some specimens nearly entirely 
black, others with traces of black transverse bands; ventrals yellow, 
on the hind part of the body with dark brown or black margin. 

Numerous specimens; the largest measures one metre, in which 
the tail enters for 14 centim. 

Hoplocephalus woodfordi, sp. n. 

This species agrees in every respect with the preceding, save that 
the scales are somewhat longer, and the subcandals (with the 
exception of the first and third ) double. Scales 17; ventrals 166; 
anal divided; subcaudals 45. Head dark brown; body brownish 
w hite, each scale with a blackish-brown border, forming a reticulate 
pattern ; lower parts white, subcandals with dark brown border. 
Total length 67 centim., in which the tail enters for 10. A single 
specimen. 

Considering that this species, in spite of its divided subcaudals, is 
extremely closely allied to the preceding, as well as to H ’. par 1 and 
Pseudechis porphyriaca , I have not the slighted hesitation in 
referring it to the genus Hoplocepkalus. It is clear to me that, in 
these elapoid forms, the character of divided or single subcaudals 
cannot he employed in defining genera, not more than in the genus 
Bothrops. Nor can I regard the division or non-division of the 
anal as a generic character. 


A complete list of the Reptiles and Batrachians of the Solomon 
Group is appended to this note, with a table showing their distribu¬ 
tion in the various islands which have been explored, their presence 
being indicated by a*. An asterisk prefixed to the name, signifies that 
a species is, according to present information, restricted to this group 
of islands. The table well shows the considerable difference between 
the fauna of the two extreme islands, viz. Faro and San Christoval, 
the former exhibiting, chiefly in the abundance and variety of 
Batrachian life, a more Fapuasian, the latter a more Polynesian 
character. 

1 The statement in my description (Tr. Z. S. xii. p. 46), that the suboaudals 
are in pairs, is a lapsus; they are all simple. 





DO ON THE HBEPBrc. 



REPTILIA. 

Cbocodilia. 

1. Orooodilus porosus, Schn. 


Lackrtilia. 


2. Gymnodactylus pelagicus, Gir . 

3. Gekyra oceanica, Less . 

*4. Lepidodaotylua guppyi, Blgr . 

*5. -woodfordi, Blgr . 

6. Gecko vittatus, Houtt .I 

7. Gonyoeephalus godeffroyi, Ltrs .! 

8. Varanua indicus, Laud .! 

*9, Coruoia jsebrafca, Gray ... 

# 10. Lygosoma solomonis, Blgr . 

*11. -woodfordi, Blgr . 

*12. -concinnatura, Blgr . 

13. -sinaragdmmn, Less . 

* 14 . -anolia, Blgr . 

15. -cy&nurum, Less, . 

16. -cyanogaster, Less . 

17. - nigrum, II. <f ' J. . 

18. -albofasciolatum, Gthr .| 


# 

* 

» 

* 

* 

# 


* 

* 

* 

* 


* 


* 


OroiTHA. 


*19. Typhlopa aluensia, Blgr . 

20. Enygrus cariuatus, Schn ... 

21. -bibronii, H. $ J . . 

22. Dendrophis calligaater, Gthr . 

23. — solomonis, Gthr . 

24. Dipsaa irregularis, Merr. . 

*25. Hoplocephalus par, Blgr . . 

*26. -meianurua, Blgr . 

*27. -woodfordi, Blgr. . 

28. Platurus fasciatus, Laud . 


* 


« 

* 


BATRACHIA. 

*1. Rana bufoniformia, Blgr . 

*2. -guppvi, fityr .* 

* 3 . _ opiathodon, Blgr *. 

*4. -krefftii, Blgr . 

5. Comufer dorsalis, A. Jhm. .. 

-guppyi, Blgr .... 

7 . -corrugatus, A . L»m . 

# 8 . solomonis, Blgr . 

*9. Ratraehyiodes rertebralis, Blgr. ... 

* 10 . Cerafcobatraohu* guentheri, mgr. .I 

ni. Hylalutea, Blgr . Z. . 1 

#12. —— macrops, Blgr . 

*18. -tbesausmsh, Pits. ... 
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2. Descriptions of some new Lepidoptera from Kilima-njaro. 
By Arthur G. Butler, P.L.S., F.Z.S, &c. 

[Received December 14,1887.] 

Examples of some of the species here described were collected by 
the late Bishop Hannington and of others by Mr. F. J. Jackson; 
in not a few cases specimens of the same species were obtained by 
both gentlemen. 

RHOPALOCERA. 

Nymphalidab. 

Euplocina. 

1. Amauris hanningtoni, sp. n. 

Primaries black, with pure white markings as in A. egialea, 
excepting that all the larger spots are reduced one third in size; 
secondaries dark brown, with a sharply defined oblong belt united 
by a short band to costa, from the abdominal margin to a little 
above the cell, sordid white ; seven submarginal white spots, the 
relative sizes of which, reckoning from costa, are 4, fi, 5, l, 2, 7, 3 ; 
two or three white dots nearer to the margin ; under surface only 
differing from the upper surface as in the allied A. eyialea and 
A. hyalites. Expanse of wings 81 millim. 

Two males ; Hills of Terta in April ( Hannington ). 

Acr.etn*;. 

The female of Acraa ( Planema) johnstoni of Godman was in 
the same collection and is evidently modified in imitation of the 
foregoing Amauris ; it is black, with four white spots arranged 
obliquely in pairs and a dull white or yellowish belt across the 
secondaries as in the male ; the receipt of this female is most inter¬ 
esting, as it is a clue to the position of the species, which is clearly 
seen to be allied to A . (P.) tycoa from the west coast; one example 
was received from the Hills of Terta, another between 3000-8000 
feet on the slopes of Kilima-njaro in March. 

2. Planema Montana, sp. n. 

. Allied to P . ay a nice, but differing in the bright orange-fulvous 
colour of the bands and in the greater width of the angulated baud 
of primaries. Expanse of wings 68 tnillim. 

Slopes of Kilima-njaro, 3000-6000 feet, in March ( Hannington ). 

Nymph alin je. 

3. Euryphene violacea, sp. n. 

S * Allied to E. neophron of Hopffer (a common Zanzibar 
species), but differing iu the purple instead of greenish-blue colora¬ 
tion of the upper surface, the narrower and duller orange-ochreous 
belt across the black apical half of primaries, and the more prominent 
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louger apical oclireous patch; on the under surface the ground* 
colour is suffused with yellow instead of with lilac, and the white 
markings are washed with yellowish; a distinctly dull yellow 
patch replacing the white spot at apex of primaries. Expanse of 
wings 3 70 millim.; $ 87 niillim. 

Slopes of Kilima-njaro, 3000-5000 feet, in March ( Hanning ton ). 

This appears to be a fairly common species, it was also obtained 
by Mr. Jackson; but, unfortunately, his specimens were all more 
or less damaged by some larger iusects, which got loose in the box 
and broke them on the way home. 

Amongst other Nympkalince, Mr. jAckson obtained Eurytela 
dry ope and E, ophione and a Neptis allied to N, melicerte (two 
specimens of which from Zanzibar stand in the Hewitson collection 
along with the latter species). 

4. Neptis goochii, Trimen, var. 

Nearly allied to N, melicerte , but the white discoidal patch of 
primaries reduced to a small spot near the end of the cell; the large 
discal spots wider, those of the upper patch placed less obliquely and 
therefore more compactly together; the belt of secondaries broader 
and with more convex inner edge; on the under surface the dis¬ 
coidal spot is large and fills the cell, but the other differences hold 
good. Expanse of wings 44 millim. 

Kilima-njaro (F . J . Jackson ), 

The specimens from Zanzibar are smaller and the discoidal spot 
is a little larger than in the type ; they represent the common form 
of the species. 


Papilionid^. 

Pierin^:. 

Mr. Jackson obtained no less than eleven species of Teracolus , and 
Bishop Hannington two others, viz:— 

Teracolus mutant. In the forests of Tiveta (Hannington), 

- aurigineus . In the forests of Tiveta (Hannington and 

Jackson), 

- venustus , sp. n. Kilima-njaro (Jackson), 

- chrysonome , 3 $> . Kilima-njaro (Hannington) 

- Calais , 3 $ . Kilima-njaro (Jackson), 

-- leo, <S ?. Forests of Tiveta (Hannington and Jackson ). 

- miles, (3 ?. Slopes of Kilima-njaro (Hannington and 

Jackson), 

- pseudocode, <3 . Slopes of Kilima-njaro (Jackson), 

- citrous , 3 $. Slopes of Kilima-njaro (Jackson), 

- incretus, 3 $ • Forests of Tiveta (Hannington and Jackson). 

- antevippe, 3 . Kilima-njaro (Jackson). 

- omphaloides. Kilima-njaro (Jackson), 

—— comptus t sp. n. Kilima-njaro (Jackson), 

U my monograph of Teracolus (P. Z. 8. 1876), I placed T. ho 
as synonymous with T, halimcdc of King; mf type was a faded and 
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somewhat worn male, received from the White Nile; the fresh 
specimens now in the collection prove me to have been wrong; in doing; 
bo, the characters which distinguish the two forms being well marked 
and constant. In T, leo the saffron-yellow of the primaries extends 
only from the inner margin upwards to the first median branch, 
whereas in T, kalimede it spreads to above the third branch ; all the 
black markings are smaller and much more prominent in T. leo , 
but the female has a blackish bar across the cell of primaries, 
limiting the grey basal area ; this sex also has the apex of primaries 
and the whole ground-colour of secondaries of a sandy-buff hue, the 
latter wings having a conspicuous white spot at the end of the cell 
and an unevenly arched series of brown spots across the disc ; some 
females have no saffron-yellow on the upper surface. 

The female of T. mile* proves to be a black-and-white form, not 
unlike the white female of T. peeudacaste , hut with less black above, 
the veins at apex of primaries below not blackened, and the second¬ 
aries huff instead of white; there is, however, a red-tipped female 
which, I think, belongs to the same species and which has the apex 
of primaries and ground-colour of the secondaries below sulphur- 
yellow. The female of T. citreus from Kilima-njaro is, on the upper- 
side, very like that sex of 7* topha, but the black markings are 
reduced and more sharply defined ; below it more nearly resembles 
T. vanthevarne 5 , the secondaries white with pale yellowish-brown 
markings and olive and black mottling as in T. eucharis , but with 
a conspicuous brown-edged white discocellular spot. 

The synonymy of T. incretu* will, as I suspected, stand as 
follows:— 

Teracolus incretus. 

5 . Teracolus incretu*, Butler, Eut. Month. Mag. xviii. p. 146 
(1881). 

d . Callosune vulnerata, Staudinger, Exot. Schmett. pi. 23. fig. 21 
(1884). 

Both sexes of this, the largest species of the 71 evarne group, 
were obtained both by Bishop Hannington and Mr. Jackson; so 
that there is now no doubt of the correctness of my expressed opinion 
that C. vulnerata would prove to be the male of my species; the 
figure by Staudinger is poor, the colouring of the secondaries being 
exaggerated and the black bordering of the primaries incorrectly 
drawn, still it is as good as the majority of the illustrations in this 
book, which (whatever its faults may be) has the merit of being 
cheap* As with other species of the 21 evarne group, a white form 
of the female is by no means uncommon ; it is a little smaller than 
the yellow female and, excepting in its superior size and in the details 
of marking on the under surface, greatly resembles that sex of 
r. topha* 

The male, on the under surface, is extremely variable ; indeed no 
two specimens are alike; the following may be noted:— 

a* Secondaries below whitish sulphur, excepting at the borders, 
which are pure sulphur-yellow; a minute dusky costal spot, dark 
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brown discocellul&r spot with white pupil, and six minute black 
marginal dots between the veins. 

b . Secondaries below sulphur-yellow throughout, two additional 
brown spots, on the interno-median and second median interspaces. 

c. Secondaries below flesh-pink with yellowish margins, the 
whole surface mottled with indistinct olive spots, a dusky longi¬ 
tudinal streak through the cell; other markings as in var. a, but 
less distinct. 

d . Secondaries inclining to ferruginous excepting towards apex, 
where the ground-tint is yellow, a yellowish streak above a black- 
mottled dusky longitudinal streak through the cell; the whole 
remaining surface mottled with olive and black ; other markings as 
in var. b, but larger. 

In addition to the above modifications, the black border on the 
upper surface of the primaries varies both in width and length ; but 
its inner edge is always more or less dentate-sinuated. 

5. Tebacolus yenustus, sp. n. 

<3 . Above like a small specimen of T. aurigineus , but with narrow 
external black borders to the wings, a smaller spot at the end of 
the discoidal cell of primaries, and the black band of secondaries 
terminating at third median branch ; below it also differs in having 
the apex and outer border of primaries and ground-colour of 
secondaries sandy buff instead of sulphur-yellow. Expanse of wings 
36 millim. 

Kilima-njaro (F. J . Jackson). 

Allied to the preceding is a species of which we have received no 
less than nine specimens from 8omali-land, but which, from an 
omission to examine them individually, I confounded with the 
7. chrysonome of Klug; I describe it as follows 

Teracolus helvolus, sp. n. 

Nearly allied to 7. chrysonome , the wings a little shorter and 
smaller; the indication of a band across the secondaries much more 
decided; the discal zigzag band of primaries below ending in a 
black spot; the apex and outer border of primaries and entire 
ground-colour of secondaries on the under surface flesh-pink instead 
of sulphur-yellow. Expanse of wings 33-35 millim. 

7. chrysonome measures 40-44 millim. in expanse; it is a wider- 
ranging species than 7. hslvohm, which is probably restricted to 
Somali-land. 

6. Teracolus comptus, sp. n. 

Nearly allied to 7. antigens, which we have in both sexes from 
Accra, but larger, the wings decidedly longer, the black external 
border of primaries narrower; the black spots of secondaries much 
smaller; the internal band on the male more or less prominent, 
more so than in our specimen of 7. antwo*e t in both males before 
me j the orange apical patch of the male broader and not so red; 
the black apical patch in the female connected by a line of black 
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scales with the internal band, which is much darker than in T. 
antigone ; the cell* however, is not suffused with grey at the base as 
in that species; costal band much blacker; marginal spots smaller 
towards anal angle. Expanse of wings 38 millim. 

Kilima-njaro (F. J. Jackson). 

Before proceeding to another genus I think it will he useful to 
refer to two species described by Ilerr Aurivillius in the ‘Ofversigfc 
Kongl. Vetensk.-Akad. Forhandl.* for 1879, in a memoir on the 
Lepidoptera of itamara-land. 

The first of these is described as Callosune deidamioides and is, 

I believe, only a slight variety of C. eveninus , which varies con¬ 
siderably in the very characters used for discriminating C. deida - 
mini dee. 

The second is named C. damarensis ; it answers perfectly to some 
of the male specimens of iny 21 ignifer , var., and I do not doubt its 
identity with that form; it may be a good species, but the points 
which separate it from typical T. ignifer are very slight, the 
principal distinction being the pinker tint of the under surface of 
the secondaries. 

7. Mylothris narcissus, sp. n. 

Nearest to M 1 trimenia , of the same colours, but the primaries 
quite distinct in pattern, the base being broadly black (to the middle 
of the discoidal cell) in the male and dark brown in the female; the 
costal margin black ; apical black border and marginal spots of male 
fully three times as broad as in M. trimenia ; in the female there is 
a broad dark brown external border tapering on the costal margin, 
its inner edge acutely tridentate on the median branches and its 
posterior termination, obtusely pointed, extending one third towards 
the base ; first marginal black spot of secondaries enlarged in both 
sexes, but especially in the male, other spots smaller than in Af. 
trimenia : on the under Burf&ce the apex of primaries and entire 
surface of secondaries are sulphur-yellow in the male and chrome- 
yellow in the female, not gamboge-yellow as in the S.* African insect; 
there are also no black marginal spots on the primaries and those of 
the secondaries are smaller. Expanse of wings <£ 53 millim., $> 
54 millim. 

Forests of Tiveta ( Hanning ton ). 

The costal margin of the primaries is noticeably shorter in this 
species than in M. trimenia . 

Mr. Jackson obtained a species of Teriae allied to 21 ckalcomiata, 
or perhaps that species; it is not absolutely constant in pattern, and 
some examples differ so little from the common type of Aden that 
1 am unwilling to separate it* As it has been suggested to me that 
71 ehalcomueta is u only a variety ” of 71 hecabe , I may say once 
for all that the phrase is utterly unintelligible to me; there is only 
one Teriae (to my knowledge) in Aden, and it is about as unlike f. 
hecabe as any two species of Teriae can well be. Undoubtedly we 
have the strongest evidence that there once was only one Teriae and 
that all the species now existing are local races or climatic forms of 
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that probably long extinct type; but to associate, as one, all the 
species or half the species uow existing, is to hinder the study of 
the genus. Those Lepidopterists who, professing to believe in 
evolution, practically deny its existence, inasmuch as they associate 
nearly all allied forms under one specific name, are constantly 
getting into difficulties ; so much perplexed are they as to whether 
they shall call a new form a " species ” or a “ variety,” that they 
will even speak of it as u more or less synonymous ” with something 
previously described. 

8. HerPj®nia iterata, sp. n. 

Nearest to II. melanarge of Somali-land, but constantly con¬ 
siderably larger, the white marginal spots of secondaries larger, the 
subbasal black belt broader. Expanse of wings 55 millim. 

Kilima-njaro (F. J. Jackson). 

Although the distinction between this form and H. melanarge is 
chiefly one of size (the latter expanding only 44 millim.) the 
constancy of this character in my opinion constitutes it a separate 
species and entitles it to a name of its own. 

Mr. Jackson obtained Ncpheronia argia , the male in every 
respect identical with examples from Sierra Leone, the female 
nearest to the variety named N . poppea, but differing above as 
follows :—the patch at base of primaries vermilion-red; the outer 
border narrower and enclosing a large white subapical spot; the 
secondaries with five somewhat diffused marginal dark brown spots* 

I may be deemed inconsistent for not naming the foregoing form ; 
but as only one example has come to hand, and the females of N, 
argia are known to be extremely variable, I do not believe that I 
have anything before me but an individual sport (t. e. a variety). 

Dr. Boisduval, after describing the yellow female under the name 
of Fieris idotea , concludes by saying — M Nous n’avotis pas vu la 
femelle.” 

9. Eronia dilatata, sp. n. 

Nearly allied to E. cleodora , the apical area of primaries above 
always marked with two and sometimes with three white spots; 
secondaries almost invariably with a broader external border, often 
twice the width of that of E. cleodora; below, the yellow patch on 
the apical area of primaries and the ground-colour of the secondaries 
are paler than in E. cleodora, lemon-yellow instead of saffron ; the 
outer border of secondaries is invariably much wider, and the other 
markings are comparatively shorter and broader than in the southern 
form. Expanse of wings 62-71 millim. 

. Tavetn, 2000-3000 feet, in dense forest (H. H. Johnston) ; if, 
$. Forests of Taveta (Bishop Hannington); Kilima-njaro (F. /♦ 
Jackson). 

As will be seen from the above description, the only satis&etoyy 
distinguishing characters in £ dilatata are the different yellow 
colour and much wider border to secondaries on the under surface; 
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but after examination of a good series of specimens I have come to 
the conclusion that these characters are constant. 

Mr. Jackson obtained three species of Papilio t —P. pkilonoe and 
P. constantinus of Ward and P . ophidicephahts of Oberthiir: the last 
mentioned does not differ from the southern type. 

IIesperiid m. 

flesperia keithloa and //. bixcp were obtained; also CfuBtocneme 
cerymica , one or two obscure little species which have probably been 
named by Monsieur Mabille or Herr Plotz, and the following:— 

10. Plesioneura biseriata. 

Nearest to P . galenas, a little larger; primaries with the same 
pattern, but the spot on basal area smaller ; secondaries with two 
distinct sinuous series of orange spots, the inner series consisting of 
seven spots, of which the second is large and diamond-shaped; the 
third and seventh reduced to mere points ; outer series consisting 
of five decreasing spots, the first and largest bifid and touching 
the outer margin ; fringe orange, divided by black lines at the 
extremities of the veins : diseoidal spot indistinct; secondaries below 
paler than above, but similar in pattern ; in other respects this species 
agrees with P. galenus. Expanse of wings 43 miliiin. 

Kilima-njaro ( F «/. Jackson ). 

HETEKOCERA. 

Aellopns hirundo appears to he the common Hawk-moth; Mr. 
Jackson brought home six or seven specimens, but unfortunately 
these and many others of his moths got more or less broken, owing 
to some beetles getting loose and rattling about amongst them : 
the following, however, fortunately came to hand in splendid 
condition. 

Arctiidj:. 

CharidkMmr. 

11. PoMPOSTOLA SMAKAGDINA, Sp. n. 

Wings blue-black, the basal fifth and the costal border to the 
end of the cell mottled with brilliant metallic emerald-green spots 
and dashes; two cuneiform spots, confluent behind* within the ceil* 
the inner one metallic green, the outer one hyaline white, richly 
glossed with emerald-green 5 a quadrate green-glossed hyaline spot 
immediately beyond the cell; a long oblique tapering green-glossed 
hyaline streak from the median vein just below the double diseoidal 
spot almost to the external angle; in some specimens, however, 
this streak is widely interrupted in the middle, leaving only two 
small spots; a subcostal metallic green streak, from the centre of 
which a transverse irregular green-glossed hyaline band runs almost 
to outer margin at about apical fourth; costal border of secondaries 
rufous brown 5 a mall hyaline white subcostal spot, followed by a 
Proc. Zool. Soc.— 1888, No. VII. 7 
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metallic emerald-green streak ; an oblique cuneiform trifid green- 
glossed hyaline-white spot across the middle, two large patches 
almost filling the interno-median and the abdominal areoles, and a 
minute spot near outer margin on the second median interspace; 
thorax blue-black, frons and vertex of head metallic emerald-green ; 
collar above with two large spots of metallic golden green, a tri¬ 
angular dorsal spot of the same colour; posterior half of patagia 
metallic fiery copper ; metathorax and the two basal segments of 
abdomen metallic golden green: the two following segments deep 
brick-red edged with black ; remaining segments blue-black, banded 
in front with metallic emerald-green; primaries below purplish 
towards the base, otherwise nearly as above; secondaries with a 
broad metallic-green costal stripe from base to apex; pectus bronse- 
brown sprinkled with metallic-green scales ; legs blackish brown, 
the coxse of the first pair and the tibiae of the other pairs with a 
large white spot; venter blue-black, with two unequal central white 
spots. Expanse of wings 32-41 rnillim. 

Slopes of Kilima-njaro (F. J. Jackson and Bishop Hanning ton). 

The examples collected by Bishop Hannington are smaller and 
have the markings on their wings smaller and narrower than in the 
type collected by Mr. Jackson. 

LlTHOSlIDiE. 

12. Lepista limbata. 

Near to X. pandula, Boisd. ( Dyphlebia trimenii , Feld.); larger, 
of a deeper orange-ochreous colour; the black border wider, that of 
primaries occupying two fifths instead of less than one third of the 
external area, its inner edge more oblique, that of secondaries about 
one third wider. Expanse of wings 24 millim. 

Kilima-njaro (F. J. Jackson). 

We have X. pandula from DelagoA Bay. 

Two interesting species of Chatcosiidce collected by Mr. Jackson 
have been separately described. Of the Liparidte one species, Aroa 
discalis , Walk., is in the collection ; hitherto we have only received 
it from the Cape and Natal. Amongst the Noctuites Eurhipia 
bowkert and Asymbata roseiventris, or species scarcely distinguishable 
from the latter, were obtained, as also the handsome but common 
Hypopyra capensis. 


3. On certain points in the Visceral Anatomy of the 
Lacertilia, particularly of Monitor . By Frank E. 

Beddard, M.A., Prosector to the Society, Lecturer on 
Biology at Guy's Hospital. 

[Beceived February 7,1888.] 

The present paper contains the results of some investigations into 
the visceral anatomy of the LacertHia ; the specimens were in every 
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case from the Society’s collection. The points which I have par¬ 
ticularly studied are two :—(1) the bile-ducts, which are curiously 
complicated in Varanus , (2) the relations of the peritoneum to the 
enclosed viscera. In respect of both these points the Yaranidee differ 
very strikingly from all other Lacertilia ; but as the number of 
genera which I have been able to investigate is small, I can at present 
only put forward tentatively a suggested emendation in the current 
schemes of classification of the Lacertilia. 


1. Peritoneum. 


In lguanu the body-cavity is a spacious pleuroperitoneal cavity 
lined by peritoneum, which, as in Lacerta, is deeply pigmented 
posteriorly; this cavity is partially divided into two, right and left, 
halves by the umbilical ligament (fig. 1); the heart is surrouuded 
by a special serous sac, the pericardium; beyond this there is no 
subdivision of the body-cavity. It is commonly stated that the 
diaphragm is unrepresented in the Lacertilia; the attachment of the 
pericardium to the parietes may, however, as has been suggested, be 
an indication of such a structure. 

In Monitor (fig. 2) there is some little difference; when the body- 
walls are cut open aud reflected, the alimentary viscera are not exposed 
as they are in Iguana. A loose membrane covers these viscera; the 
membrane looks as if it were simply the lining peritoneum of the 
abdominal cavity which had got separated and detached from the 
abdominal parietes ; this is, however, not the case ; an examination 
by the aid of the microscope showed clearly that a layer of peritoneum 
covers the abdominal musculature, and is quite distinct from the 
horizontal membrane; in Varanus griseus the peritoneal layer was 
particularly distiuct, for the reason that it contained numerous 
pigmented corpuscles. For the greater part this membrane is free 
from the ventral parietes; anteriorly it is attached to the median 
ventral line; dorsally it is attached along the spinal column ; here 
and there it is also attached to the lateral parietes by membranous 
bands. It passes over the lobes of the liver and the stomach, and 
shuts off the lungs from the abdominal cavity. The umbilical 
ligament dividing the two liver-lobes is present as in Iguana , and is 
attached to the dorsal side of the horizontal membrane. This 
horizontal membrane also separates the kidneys from the reproduc¬ 
tive glands; the latter lie internally to it ; the kidneys are placed 
outside it. The ventral surface of this membrane bears a vein of 
some size, the anterior abdominal vein. The fat-body when present 
lies below the membrane, and is therefore shut off from the abdominal 
cavity. 

I found this membrane present, with the general arrangement that 
has been above stated, in 

Monitor gouldi. 

Monitor bengalensis. 

Varanus saivator , 

Varanus niloticus . 


Varanus griseus. 
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On the other hand a large number of Lacertilia agree, in the 
structural features that have been referred to, with Iguana * 

I have had the opportunity of examining the following genera and 
species s— 

Laccrta . 

Uromastix hardwickii. 

Uromastix spinipes . 

Teius teguex'in. 

Cyclodus gig as. 

Iguana tuberculata. 

Cyclura nubila. 

Plestiodon auratus. 

Trachydosaurus rugocus. 

In all of these there is a general agreement with Iguana ; the 


Fig. 1. 



L, liver; I, intestines; parietal layer of peritoneum and umbilical ligament 
indicated oy a dotted line. 

horizontal membrane is absent for the greater part; when the fat- 
body is present it lies in the hinder region of the abdomen, from 
which, however, it is cut off by a membrane; this presumably 
represents the posterior region of the horizontal membrane in 
Faranut and Monitor. Other than this there is no trace of the 
horizontal septnm in any of the Lizards whose names are given in 
the second list. 

In Lacerta f Cyclura , Uromactix, and Ttiu* the umbilical ligament 
is present with the same relations as in Iguana ; it only varies in the 
greater or less extent of its attachment to the ventral median line. 








Diagrammatic section through body of a Crocodile. 

P, Peritoneal fold, continuous with serous sacs enveloping lobes of liver; other 

letters as above. 
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In Cydodua gig as, however, there is a curious difference; the 
umbilical ligament is double, two distinct membranes passing between 
the liver ana the ventral parietes; these unite anteriorly into a single 
membrane; the right-hand one probably represents the single 
umbilical ligament of other Lizards, since it bears the vein. As I 
found this in two specimens, it may be regarded as characteristic. 

In Plestiodon auratus a fine tendinous line traverses the lower 
surface of the liver, running parallel to the attachment of the 
umbilical ligament; this is very probably the rudimentary represent¬ 
ative of the second ligament present in Cydodua, These two genera 
are commonly assigned to the same family (Scincidse). 

In Trackedosaurus rugosus , another member of the same family, 
the disposition of the umbilical ligaments is identical with that of 
Cydodua . 

These points of difference between the Scincidae and Lacertidae, &c, t 
do not seem to me, for reasons which will be brought forward 
presently, so important as the presence or absence of the horizontal 
septum; the presence of this separates the Varanidte from all other 
Lizards which I have been able to examine. It is, in any case, 
opposed to the association of the Yaranidse and Lacertidie into a 
suborder Fissilinguia. 

I can find no statement about this structural feature, which 
separates the Varanidee from other Lacertilia, in any text-books to 
which I have had access; there is nothing, so far as I can ascertain, 
in the Treatise on the Lacertilia, bv Prof. Hoffmann, which occupies 
part of Volume vi. of Bronn’s ‘ Thierreichs/ Prof. Bolleston, in 

his 4 Forms of Animal Life ’ *, states that ** the lungs.in the 

Loricata (^cChelonia and Crocodilia) differ from those of other 
Aeptiles in not projecting freely into the general cavity of the liody, 
dissepimental processes of peritoneal membrane separating them 
from it, and foreshadowing thus, as also by their possession of 
intrinsic muscular fibres, the diaphragm of warm-blooded animals.*’ 
Hoffmann, in the work referred to a , distinguishes the Crocodilia 
from the remaining Saurians, by virtue of the fact that the latter, 
instead of having the body-cavity divided into numerous compart¬ 
ments, as in the Crocodilia, “ possess only two sacs, the pericardium 
and the peritoneum ; from the latter is derived the covering of the 
lungs/’ Both these writers, however, quote a paper by Briicke a , 
which is chiefly devoted to a statement of the fact that in Faranus 4 
the mesenteries contain unstriated muscular fibres; in this paper, 
however, Briicke remarks that the muscular fibres of the umbilical 
ligament are continued into a membranous diaphragm (“haiitige 
Zwergfell ”). Whether this diaphragm represents the horizontal 
septum which I have described in this paper as existing in Faranus t 
I am unable to say, as there is no further description of it. Evidently, 
however, Profs, EoUeston aud Hoffmann have not interpreted Brooke’s 

1 Introduction, p, lx* * p. 922. 

* Wiener Sitzungsber. vii. (W>2), p. 24fi, 

4 Leydig has subsequently shown that this hotds good in the case of other 
Lizards. 
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statements in this way, unless, indeed, the last half of the sentence 
from Hoffmann, quoted above, may be held to imply that the lungs 
are shut off from the abdominal cavity by a membranous partition. 
1 should myself consider that these words only refer to the reflected 
layer of peritoneum which covers each Jung; this is, of course, quite 
a different thing from the horizontal membrane in Varanus, which 
shuts off both lungs from the abdominal cavity. 

I find, however, in an account of the dissection of a Monitor 
published in the very first volume of the ‘Proceedings* 1 of this 
Society, by Dr. Martin, a couple of sentences which in all probability 
do refer to this structure, which, so far as my experience goes, is 
so highly characteristic of the Monitor Lizards and of that group 
only. The author writes : “ the chest is divided from the abdomen 
by a partial membranous diaphragm attached to the parietes of the 

abdomen by numerous strings or filaments.the liver lies in 

the abdominal cavity just below the diaphragm.** There is, however, 
no further remark concerning the structure in question; it is not 
emphasized as a peculiarity of the Monitor nor is it compared in any 
way with what I believe to be an homologous structure in the 
Crocodilia. 

This horizontal septum closely resembles a structure in the Croco¬ 
dilia (fig. 3) which has been described by Prof. Huxley 2 as well as by 
others: this consists of a membrane, partly muscular, which is 
attached to the pubis and to the abdominal parietes behind, and in 
the median dorsal line to the backbone ; it entirely envelopes the coils 
of the intestines, so that they are not visible when the body-wall is 
cut through. Anteriorly this muscular expansion is attached to the 
fibrous compartments in which are lodged tiie stomach and the two 
lobes of the liver ; the lungs are thus shut off from the abdominal 
cavity; this membrane hears on the ventral surface the anterior 
abdominal veins : there is evidently a close similarity, so far, between 
the Crocodile and the Lizard ; furthermore in both animals the 
lateral regions of the membrane are connected with the lateral 
parietes by fibrous bands, and in both the fat-body lies outside of the 
membrane and outside of the abdominal cavity; the reproductive 
glands and the kidneys have a similar relation to the membrane in 
both types; in the Crocodile as in the Lizard the reproductive 
glands and the kidneys are separated by the membrane; the former 
lie within, the latter without, the abdominal cavity. The only 
differences are that in the Crocodile the membrane is largely covered 
by muscular tissue, and that instead of simply passing over the liver 
and stomach, it becomes connected with special sheaths enveloping 
these several organs. Iu these points the Crocodile, as Prof. Huxley 
has pointed out, resembles birds. 

The above considerations point, in my opinion, to an unmistakable 
resemblance between the Monitor Lizards and the higher Sauropsida, 
a resemblance which is, perhaps, a little unexpected. There has 
never, so far as I am aware, been any doubt as to the thoroughly 
Lacertilian nature of the Varauidw ; in all the schemes of classinca- 
* F.Z.8.1831, p. 138. * P.Z.S. 1882, p. 368. 
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tion of the Lacertilia with which I am acquainted there is no 
tendency to separate the Varanidae from other Lizards, although it 
is true that Mr. Boulenger remarks upon them as forming 44 a 
perfectly isolated group 99l . He does not, however, lay weight upon 
this opinion by separating the family in any way; it is, indeed, 
particularly associated in his scheme with the Helodermatidae, 
Zonuridee, Iguanidse, &c. I have not yet had an opportunity of 
studying the structure of Heloderma ; and such papers as have been 
published upon the anatomy of this genus do not touch upon the 
points to which 1 have directed attention in this communication. I 
cannot, however, agree to such a close association of the V&ranidse 
and Iguanidse as is proposed by Mr. Boulenger ; and other facts, to 
which I shall direct attention presently, point unmistakably to the 
isolation of the Varanidae, and perhaps to affinities with the Crocodilia. 

There is little reason to doubt that the Sauropsida form a group 
which have been derived from a single Reptilian ancestor; this is 
allowed by Cope 1 * 3 except in so far as regards the Icthyosauria. 
Dr. Baur 3 derives all the Sauropsida from the Carboniferous 
Proganos&uria, which, in his opinion, is a group of Reptiles, though 
Cope with some uncertainty assigns this same group to the Amphibia. 
Both these writers concur in the belief that the Rhynchoceph&lia 
(Hatteria) are the most generalized of all living reptiles, and most 
nearly represent the primitive stock from which all existing as well 
as extinct orders of Reptiles took their origin. 

Dr. Baur is of opinion that the existing Lacertilia (and Ophidia) 
come nearer to this primitive stock than do any other orders of the 
Sauropsida, while Prof. Huxley 4 thinks that the differences between 
Hatteria and ether Lacertilia have been made too much of. The 
visceral anatomy of Hatteria is certainly much nearer to that of 
Lacerta than to any other Sauropsidatt, and the Lacertilia as a 
whole are decidedly at a much lower grade of organization, as regards 
the viscera, than are either the Crocodilia and Aves on the one hand, 
or the Testudinata on the other. 

These considerations render the existence of Crocodilian affinities 
in Monitor more intelligible than might at first sight appear ; they 
also point to the conclusion that the difference in structure be¬ 
tween the Varanidae and other Lizards to which attention has 
been here directed must have existed in the ancestral Reptilian 
stock which gave rise to the existing Lacertilia, Crocodilia, and 
Avcs; I would argue, in fact, for the extreme age of a Reptilian 
type closely allied to Faramts and Monitor . Can this type be 
Protoroeaurusl It is a Permian Reptile undoubtedly with near 
affinities to the existing Lacertilia, though with thecodont teeth as 
in the Crocodilia; it has been stated that this Lizard approximates 
closely to the living Monitors*. 

1 Ann. A Mac. Nat. Hist. xiv. (1884), p. 117. 

* American Naturalist, 1885, p. 245. 

3 Journal of Morphology, vol. i. p. 03, 4 Quart. Jouro, Geol Sac. 1887, 

* See, however, a paper on Vrotmmnnt* hy Seeley (Phil. Trans. 1887), who 
does not allow any special Laeertilian affinities. 
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2. Bile-ducts . 

The accompanying drawing (fig. 4, p. 105) illustrates the very 
remarkable condition of the bile-ducts which characterizes Faranus 
salvator ; the bile-ducts, both cystic and hepatic, form a highly 
complicated network, which is found in many serpents, but not, so 
far as I am aware, in any other Lizard. This fact, however, is not 
new, but has already been recorded 1 by Pagenstecher, who, 
however, has not stated wlmt particular species his observations 
referred to. I have therefore thought it worth while again to bring 
this matter forward, as 1 am able to state the exact species in which 
this structural peculiarity occurs. It is important to notice that it 
is only in Varanus salvator that the cystic and hepatic ducts form a 
network ; in the other species of Varanus and Monitor which I have 
had the opportunity of dissecting the bile-ducts are quite single, as 
in other Lacertilia: I find that Dr. Gunther, who has dissected 
Regenia ocellata 2 , 11. afbigularis , and Monitor niloticus 3 , makes 
no mention of any resemblance to Faranus salvator; I conclude 
therefore that in the former species also the bile-ducts are single. 

In Alligator lucius (Bronn’s ‘Thierreichs,’ Taf. C. fig. 4) there 
appears to be just a trace of this network of bile-ducts. 

In the same work Hoffmann refers to the similarity which the teeth 
of Monitor show to those of the Crocodilia in their development. Mr. 
Bouleuger has kindly directed my attention to a note in the 4 Zoolo- 
gischer Anzeiger 9 (Bd. x.), by Van Beinmelen, upon the structure of 
the vessels of the neck in the Sauropsida. From his results it would 
appear that the Monitors differ greatly from other Lacertilia, and 
are, in fact, more aberrant than even Hatteria . These facts are all 
in harmony with my contention that the Monitors should be widely 
separated from other Lacertilia, and some of them are by no means 
at variance with my belief that the Monitors show Crocodilian 
affinities. 


Summary . 

The principal facts recorded in the present paper and the 
conclusions to which they lead are as follows :— 

(t) The Varanidso differ from other Lacertilia in two important 
particulars:—in (i.) the occasional complication of the cystic and 
hepatic ducts, which form a network, (ii.) the presence of a fold of 
peritoneum, reflected from the lining peritoneum of the abdominal 
cavity, which surrounds the abdominal viscera. 

(2) This fold of peritoneum has its exact counterpart in Croco¬ 
dilia and Aves, where, however, the subdivision of the coelom into a 
number of separate cavities is carried on still further. 

(3) The Yaranidse, therefore, alone (?) of existing Lacertilia show 
the first beginnings of the subdivision of the coelom, which reaches 
Us extreme in the higher Sauropsida. 

1 Wurzburg Jfaturwiss. Zeilschr. i. p. 248. 

* F. Z. 8 . I860, p. 60. * F. & 6. 1661, p. 109. 
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(4) These facts necessitate the separation of the Varanidfie from 
the true Lacertilia into a group equivalent to that of, e. g., Rhyncho- 
cephalia. 

(5) It is probable, as generally believed, that the Lacertilia more 
nearly represent the primitive Reptilian stock than any other 
Sauropsida. 

(0) The particular resemblance between the Varanidee and the 
Crocodilia renders it probable that some Reptilian type existed in 
early Mesozoic or late Palaeozoic times, which in tnanv points, 
especially those enumerated in (1), resembled the existing Varanidae. 
From this type originated the Crocodilia, Dinosauria, and Aves. 


4. On a new Species of Elainea from the Island of Fernando 
Norohna. By R. Bowdler Sharpe, F.L.S., F.Z.S., &c. 

[Received January 18, 1888.] 

My colleague Mr. II. N. Ridley, during his recent visit to the 
island of Fernando Norohna, procured several specimens of a Tyrant- 
bird, which is evidently undescribed, I propose therefore to call it 

Elainea uidleyana, sp. n. 

Adult male . General colour above dusky olive-brown, slightly 
paler brown on the lower back and rump; lesser wing-coverts olive- 
brown, the lower ones edged with white ; median and greater coverts 
dark sepia-brown, tipped with white, forming wing-bars; bastard-wing, 
primary-coverts, and quills dark brown, the latter edged with whity 
brown, the inner seeoudaries with white like the greater coverts, broad¬ 
ening towards the ends of the outer web ; upper tail-coverts and 
tail-feathers dark brown ; crown of head crested, a little more 
dusky in colour than the back, with a concealed white streak in the 
centre; lores dull ashy ; feathers round eye and ear-coverts dark 
olive-brown; cheeks ashy grey, with an olive tinge; throat ashy 
whitish ; fore neck and chest ashy grey, with an olive tinge ; breast 
and abdomen pale sulphur-yellow; sides of body and flanks ashy, 
washed with olive; thighs yellowish, with brown bases ; under tail- 
coverts pale sulphur-yellow ; under wing-coverts and axillaries pale 
sulphur-yellow; quills below dusky, pale ashy olive along the inner 
edge. Total length 67 inches, culmen 0 6, wing 3*26, tail 2*9, 
tarsus 0*8. 

Hub. Island of Fernando Norohna {llidley). 

This species approaches Elainea pagana (Licht.) in general ap¬ 
pearance, but is a much darker bird, with dusky brown bead and 
ear-coverts, and is at once to be recognized by its conspicuously 
longer bill. 
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5. On the Caves containing Edible Birds’-nests in British 
North Borneo. By D. D. Daly, Assistant Resident, 
British North Borneo'. 

[Received February 2, 1888.] 

The increasing attention to valuable products of trade in new 
countries has led me to prepare the following notes on the Birds’- 
nest Caves of Northern Borneo gathered during a residence of nearly 
five years in that country. The number of caves that are known to 
be in existence up to date are referred to in the order of their size, 
wealth, value, and importance both as regards the quantity and 
quality of the nests. Many of these mountain-caves have been 
visited by Europeans since the establishment of British North Borneo 
as a Colony under Royal Charter in November, 1881; but there are 
a few that are so inaccessible amid inland mountains and among 
semi-hostile tribes that they have not yet been explored, and are 
only alluded to from native information. 

The edible nests of the Swift (Collocalia fuciphaga) are valued in 
China only; to the European palate birds’-nest soup has an insipid 
taste. 

Many theories, some of them absurd, have been propounded 
with respect to the mode of formation of the nests ; it may, however, 
be laid down as indisputably proved by experts that the nests are 
made by the Swifts of their own inspissated saliva 2 . The nests have 
been carefully analyzed by chemical experts, and no traces of vege¬ 
table matter have been discovered. The thready mucus is worked 
up by the Swift from the salivary glands in its neck. 

The strings of mucus are plainly visible in the nest9 which I have 
the pleasure of exhibiting at this meeting, and which were brought 

1 In the discussion which followed the reading of this paper, Mr. W. H. 
Treacher (late Governor of British North Borneo) pointed out, in reference to 
Mr. Daly’s explanation of the differences in the colour and value of the nests, 
that Sir Hugh Low, writing on Sarawak about 40 years ago, maintained that 
two distinct varieties of birds formed the white and the black nests respectively, 
the latter being a smaller dull-coloured bird, generally found in the inland 
caves, and the former a large bird, of livelier colour, with a white belly, and 
found in the caves near the sea-shore; and that the natives of whom he had 
inquired, corroborated Sir Hugh’s statement; be also pointed out that the 
Sigalong caves yielded almost entirely white nests, while those of Madai, close 
bv, were almost all black ones. In the Gomanton series some of the caves 
always yielded black nests, and others always white ones, although the nests in 
all were collected with equal regularity. The Hon. Ralph Abercromby said 
that when he visited the Gomanton oaves the natives showed him three 
different-sized eggs, and said the largest was the egg always found in the white 
nests; he added that a German naturalist, who had resided in Palawan, had, 
however, given him an explanation similar to Mr. Daly’s. 

Mr. Sclater said that only one kind of Swift had been sent to him from 
Borneo for identification, and that that, as determined by Mr. Sharpe (see 
P. Z. S. 1886, p. 64), was CoUocalia fuciphaga ; he suggested that the Company’s 
officers might easily settle the question by procuring specimens and sending 
them home for determination, and urged them to adopt this plan. 

* See Mr. H. Pryor’s paper on this subject, P. Z. 8.1884, p. 632 and the 
accompanying footnote. 
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by me last July from North Borneo. They were taken from the 
Tatalahan Caves on the west coast. 

The later geological formation of British North Borneo, superin¬ 
cumbent on the granitic and older rocks is a slate composed of sandy 
and muddy sediments with occasional intercalated zones of limestone. 
In the caves found in these limestone deposits the Swifts make their 
homes, and build the nests so much coveted by the Chinese. The 
demand for these ingredients of gelatinous soup is constant among 
the wealthier Chinese, and the supply is extremely limited; the pro¬ 
duct is consequently of increasing value as a luxury. There are 
three qualities of these nests :— 

1. The white nests, which are gathered before the bird has com¬ 
menced to lay any eggs, and which are composed of a clear trans¬ 
parent mucilaginous matter, with very few feathers mixed with them. 

2. The red or grey nests 1 which are partly mixed with feathers, 
in which eggs are sometimes found, and which have to be cleared of 
much extraneous matter. The part of the nest adhering to the 
limestone is sometimes tinged with pink. 

3. The black nests, which are much mixed with feathers. Some¬ 
times fledglings may be found therein. These nests have been over¬ 
looked at the previous gathering, and have darkened or deteriorated 
from exposure to water and to the atmosphere of the caves. The 
partial decomposition of the mucous matter renders them the least 
valuable. 

The following market-quotations of the birds’-nests are taken 
from the 4 British North Borneo Herald,’ of 1st December, 1887. 


White birds’-nests, best, per catty $16 

„ „ 2nd quality „ 9 

» ted / 

„ „ common „ l*80cts. 

Black birds’-nests, best, per picul $80 

„ „ 2nd quality „ 50 

„ „ 3rd quality ,, 40 


to 


$12 

7 

5 

2 


The following are the names of the principal mountains contain¬ 
ing caves to which the Edible Swift resorts for the purpose of 
breeding, so far as they are yet known :— 


No. 1. Gomanton. 

H 2. M&dai. 

„ 3. Sigakmg. 

, y 4, Baturong. 

„ 5. Batu Tim bang. 
„ 6. Senobang. 

„ 7. Obang Obang. 
„ 8. Tatalahan. 

„ 9. Bod Narkiow. 


No. 10. Butong. 

„ 11. Bukit Malingai. 

„ 12. Pigton. 

„ 13. Bahalla. 

„ 14. Ulu Sembakong. 

,» 15. Waleigh-waleigh, Kin- 
oram River. 

,, 16. Mautanani. 


1 When the nests are left untaken for too long a period after they 
have been built, the part or hinge adhering to the limestone first turns red. 
then black, and finally the nest drops to the ground, oftentimes with young 
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No. 1 . The Gomanton Caves, near Sandakan, East Coast, are 
by far the most extensive and rich in quantity and quality of birds- 
nests. These limestone caves are reached from Sandakan, the 
capital of British North Borneo, by ascending the Sapagaya River, 
which flows into the vast harbour of Sandakan, and from the head 
of the navigation of the Sapagaya by a jungle-track, 7| miles in 
length, to the Gomanton caves. These caves can therefore easily 
he reached in half a day from Sandakan. Marching along the 
narrow track, between green walls of tropical jungle, the traveller at 
times takes breath to notice ferns, lycopodiums, pitcher-plants, 
and orchids that love the shade of valuable hard-wood forest 
trees. The crow of the Argus Pheasant frequently breaks the 
stillness, and the monster ape, the “Orang utan ” (in Malay 
“Mias”) looks down with surprise at the passing wayfarer from 
lofty branches overhead. As the caves are approached, half a mile 
off, the air is strongly impregnated with the odour of guano, 
of which there are valuable deposits; then slippery, moss-grown 
limestone boulders are scaled until the entrance, “ Simud Putech 99 
(Malay for “ white entrance ”), is reached. This porch is situated 
at an altitude of 570 feet, by aneroid, above the sea, and being 30 feet 
high by 50 feet wide, presents a noble entrance. Leaving this, a 
further climb of 500 feet brings the traveller to the summit of the 
Gomanton Caves. Peering down a small aperture, a magnificent 
cavern variously estimated at 850 to 900 feet in depth, or upwards of 
twice the height of St. Paul’s, London, is disclosed. The native 
climbers descend from this hole, holding on to a network of rattan 
ladders that spread over the limestone roof of the vaults; as seen 
from the floor of the cave, the collectors appear like flies as they 
clamber about in tl^eir perilous work. Here, on the summit, there 
are some cocoa-nut trees, lime trees, and a plateau of grass. A grand 
panoramic view is unfolded, Sandakan harbour and distant cloud- 
capped ranges being prominent. Looking down from the plateau, 
there is a precipitous cliff inviting the weary mind with suicidal 
intent. Let us descend again to the Simud Putech entrance. It is 
very steep and slippery work ; suddenly a vast dome-shaped cham¬ 
ber is entered, xhis dome is honeycombed with other domes, all 
of which have their native names, as precise as the nomenclature of 
the leading thoroughfares into Trafalgar Square. The vaulted cor¬ 
ridors leading to this dome are about 150 feet high. Let no man 
enter these caves without torch or candle, as there are dangerous 
fissures. In this, the Simud Putech cave, looking to the left, a 
dark abyss, known as the Simud ltam (Malay for " black entrance ”) 
Cave, is pointed out by the guide; its depth is estimated at 400 feet. 
The'Simud Putech Cave is coated with a layer of Swifts’ guano from 
5 to 15 feet in depth; it is less valuable than the Bata’ guano in the 
Simud ltam and other caves. 


Swiftlets in them. These nests having been overlooked or being inaccessible to 
the inexpert climber, are used by the birds for laying their eggs and rearing 
young ones year after year, until they turn black and worthless. 
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No. 2. The Madai Caves, Darvel Bay, East Coast. 

In July 1884 I visited these caves in company with Governor 
Treacher. The approach to the shore in a steam-launch was 
intricate work, as many coral patches obstructed the entrance. 
Having anchored at the mouth of the Tucgabuah River, we 
paddled up for about an hour and landed. A three-mile jungle-track, 
much broken up by Elephants, Rhinoceroses, wild Cattle, and 
wild Pigs, brought us to the entrance of the caves, which is on a 
level with the surrounding country. The limestone walls rose 
rugged and precipitous, and glittered in the light of the morning sun. 
As we entered, there were flights of Swifts whizzing and flitting past 
our heads, and we found many of the young birds, tied together by 
the wings, lying on the floor ready to be carried away for food by 
the collectors. These men belong to the Erahan tribe, and we found 
some twenty of them living on stages inside the caves. They 
handed to us torches and bees*-wax tapers, which were most welcome 
as we clambered in the murky darkness over the slippery limestone 
boulders. In the hollows of the floor there were thick layers of 
guano, which was saturated with the rain-water that percolated 
through the limestone ceiling; the result was that we were fre¬ 
quently immersed up to our middle in these offensive deposits. 

Unlike Gomanton, which boasts one monster cave, Madai pre¬ 
sents a series of chambers, about 150 feet in height, connected with 
each other by narrow passages. There are very few Bats, the Swifts 
having taken possession of the most advantageous nest-building sites 
and being evidently too numerous for the unremunerative mammalia 
to lead a peaceable existence. 

As we walked through the six caves, the collectors pointed out 
to us 23 <4 bhangs,” as they are called by the natives. These are 
domes or vaults, each one of which is owned by a separate pro¬ 
prietor. The natives say that 20 of these vaults coutain black nests 
only, and that three vaults only hold white nests. 

This would denote, as native information frequently asserts, that 
there are two kinds of Swifts, viz., one that builds black nests and 
the other white nests. In fact some natives maintain that there are 
as many as four different kinds of Swifts. Further investigation is 
required to clear up this question. 

There are three collecting-seasons in one year ; the last season 
yields nests of an inferior quality to the other two. The total 
harvests of both black and white nests are valued at $15,000 per 
annum. 

No. 3. The Sigalong Caves, Darvel Bay, East Coast, are situated 
about 21 miles S.E. from the Madai Caves, and are approached 
through coral reefs. The chambers are low, and the openings are 
small and difficult to enter for Europeans. 

The native collectors enter some of these limestone caves by loop¬ 
holes from the summit, which is about 250 feet above the surrounding 
country. There is a preponderance of Bats over Swifts, but the depo¬ 
sit of guano is not so large as in the Gomanton and Madai Cam. I 
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w «9 only able, owing to darkness coming on, to visit a few of these 
caves; the Erahan collectors said that there were 14 of them, and gave 
us the names of the proprietors and the yield of nests of each cave. 

The Sigalong caves have all white nests, and the harvest is 
valued at $12,500 per annum. 

No. 4. The Baturong Caves, near the Madai Caves, Darvel 
Bay, East Coast, were first visited by Mr. F. G. Callaghan, the 
Assistant Resident of Darvel Bay, in July 1887, and the following 
extract from his official report will be of interest:— 

u The next morning we started for Madai, but, only being able to 
get four Ehrans as baggage-carriers, the greater portion of our stores 
was left in the boats. 

** Reaching Madai at about 10 o’clock, I obtained a party of 
fifteen Ehrans, and started for Baturong at 12. The track lies at 
the back of Madai and passes close underneath the high hill called 
Pigtong, and also near another range of the name of Gelass. This 
latter hill used to produce birds’-nests, but for some reason has not 
been worked for thirty seasons (?). The nests were of both kinds, 
black and white. The track lay through flat and rather swampy 
ground with outcropping of limestone in several places. We halted 
for the night at the Kiten River. Sri Rajah, who accompanied us, 
followed as a guide. 

“ Leaving the next morning at daybreak, we ascended a gradual 
slope for nearly an hour, the jungle full of durians, langss&ts, and 
other fruit-trees. For about another hour we continued along this 
range, called Bukit Telang, of about 400 to 500 feet high, direction 
E* by S* 

" On leaving the hill, we met the following tributaries of the Tinkayu 
River—the Bitaspalino, Natunde-Batas, Segas, and Binnan rivers, all 
of which are of fair size* The Tinkayu is a fine river, but is not navi¬ 
gable to this point, owing to large rapids and falls. The natives say 
it is about six days’ paddle up from the mouth to the first rapids, 
the noise of which we heard. 

" The country is very flat between these rivers, and, owing to the 
heavy rains, a good deal inundated, making travelling very difficult* 

u We reached the Baturong Caves at 2.30 and found the Tedong 
people had all left, probably four or five days before. Baturong is 
a hill about 2000 feet high, nearly perpendicular; it appears to be 
all of white glistening limestone, it contains fifteen * lobangi 9 or 
holes, out of which Suggin and Selagas appear to be the most valu¬ 
able, producing seven and four catties of white nests yearly respec¬ 
tively. These two holes are worked three times a year, but the 
remainder only once. The estimate in the * Herald, of Septem¬ 
ber 1884, gives the out-turn at one picul yearly, hut I do not believe 
that more than twenty catties or so are gathered* The entrance to 
the cave is about 40 feet from the ground, a large tree growing 
up alongside the rock affording a kind of ladder, and from the 
branches of the tree a kind of suspension-bridge to the cave has 
been made. I did not attempt therefore to enter the caves, which, I 
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was informed, are nearly twice as high as Madai. A stream of 
good water flows just below the cave. 

No. 5. The Batu Tim bang Caves are situated at the head of 
the Qnarrnote River, a branch of the Kinabatangan River, East Coast, 
and are almost inaccessible when the Quarmote River is in flood, on 
account of dangerous rapids. During other seasons the journey 
from the Kinabatangan to the caves can be accomplished there and 
back in a fortnight. When I visited the Quarmote in September 
1884 it was impossible to stem the flood. The chief. Rajah Tuah 
Dorkas, concurred that a road would be a great advantage, inas¬ 
much as three seasons for gathering the nests would then be avail¬ 
able, and the nests would all be in good order and of higher value. 
At present there are two seasons—one dry, when the nests are 
picked and in fair order; the other when the rains are on, which, 
percolating the limestone vaults, trickle into and damage the nests. 
When the rainy season lasts ail unusually long time and the caves 
cannot he reached, the nests are left on the walls for too long 
a period and become black and nearly worthless. Men are fre¬ 
quently drowned over the cataracts. There are many vaults in 
these caves, and the chief told me that he had gathered 15 catties 
(= 20 lbs. avoirdupois) of white nests, and one picul ( = 133$ lbs.) 
of black nests from one vault alone during the last season. The 
expenses of collecting are considerable. When the collecting-season 
lias arrived, a fleet of flat-bottomed boats start from the Kinaba¬ 
tangan River ; sometimes there are as many as 90 boats, and allowing 
the men to each boat, the force would number 450 men. As there 
is no currency in silver or copper, all these people are paid in birds’- 
nests, which come into the traders* hands and fiud their way to 
Sandakan. 

The Batu Timbang Caves had been abandoned for some years 
until the British North-Borneo Company proclaimed the Royal 
Charter in 1881. There are powerful" tribes in the interior, the 
principal one being the Tingallans, who are head-hunters, and the 
collectors were decimated year after year. Since the advent of the 
British North-Borneo Company, the people have been able to work 
the caves without molestation. 

No. 6 . The Senobang Caves are situated on the Upper Penun- 
gah River, a tributary of the Kinabatangan River, East Coast. The 
late much-lamented Mr. Frank Hatton, in 1882, made a gallant 
attempt, in the face of hostility from the Tungara tribe, to visit 
them. The savages were conciliated, chiefly by his pluck and tact; 
but the floods swept away and destroyed some of his boats over the 
rapids, and he was most unwillingly compelled to do that which 
explorers are so loath to do, viz., turn back. 

In October 1884 I made two attempts to reach these caves, but 
was overpowered by the heavy rains which swelled the river, and 
over a cataract I lost part of my provisions, a rifle, and all my 
cooking-utensils. The time will come when roads laid out by the 
Proc. Zool. Soc.— 1888, No. VIII. 8 
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British North-Bomeo Company will give access to the Batu Tim- 
bang, Senobang, Ulu Sembakong, and Obang Obang Caves, which 
are all situated to the south of the Kinabatangan River, and then 
the real output of the caves will be ascertained, and the harvests of 
birds’-nests, collected, as in Java, under European supervision in 
proper seasons, will be enhanced in value. 

No. 7. The Obang Obang Caves are situated on the Melikop 
River, a tributary of the Kinabatangan River, East Coast, about the 
centre of British North Borneo, and connecting the east and west 
coasts by the palaeozoic zone of insular limestone mountains. 

The aneroid, at the mouths of the caves, gave a reading of one 
thousand eight hundred and ten feet above sea-level. The last half- 
hour’s walk was over limestone boulders, and the air was strongly 
impregnated with the odour of Bats’ guano. 

The first cave is the most valuable, but it can only be entered by 
experts in climbing. 

The entrance is a small hole, about four feet by four, which is 
closed with a wooden grating, for the purpose of attracting atten¬ 
tion to the spot. 

Every two months this doorway is opened, and the climbers let 
themselves down into the caves by means of rattans, and gather all 
nests, both large and small. 

The “take” or collection varies much in different seasons, this 
principal cave yielding from eighty to two hundred and fifty white 
nests, worth Si6 a catty, per season. 

One season lasts only two months, making six seasons in the year, 
the same periods of seasons are also observed at the Senobang cavern, 
Ulu Penungah. This is quite different from the duration of the 
seasons at Gomanton, Batu Timbang (river Quarmote), Madai, and 
Sigalong Caves, where there are only two or, at most, three seasons 
in the twelve months. The Tungaras agree that by collecting fre¬ 
quently they procure white nests in first-rate order, though some 
of the nests fetch a higher price from the Sulu traders than those of 
Batu Timbang. 

I noticed a great scarcity of Swifts; this may be attributed to 
these frequent takings of nests, which prevent the birds from breeding, 
whereas in the other caves of North Borneo where the collections 
are less frequent, an immense number of birds are found. 

On*the other hand, where there are only two collection* per 
annum, and especially during the rainy season, many of the nests 
are found to be half rotten, particularly that part of the nests that 
.adheres to the wall, and full of feathers and containing eggs, from 
having been left too long on the walls before collection. 

The 44 Obang Obang” range, which contains the caves of that 
name, runs about north and south and is half a mile in length. 

There are seven entrances (“ lobang”) from the top of the hill, 
and they are aQ close together. Five of the caves do not contain 
any nests, no Swifts, but only Bats, inhabiting them. * 

The first 1 have already alluded to, and the last was the only one 
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that could be entered. This is a small cave, the chamber itself 
only about fifty feet high, and containing both Bats* and Swifts’ nests. 

I visited these caves in October 1884 and fouud that only ten 
Swifts* nests had been gathered that season. 

The Bats* nests are similar in form to those of the Swifts, but are 
made of moss only, which the Bats pick off the limestone boulders 
outside. 

I had Malini with me, the man who had successfully scaled the 
interior of the Gomanton Caves; he went down to No. 1 of these 
Obang caves, but unfortunately could only find a few young nests 
just being formed in the crannies and cracks of the vault, the 
season’s nests having already been gathered. 

The tribes who inhabit this part of Borneo have a certain specified 
law of succession as to the gatherers of the nests, and the honour 
is taken in turn by the chiefs and their several relatives. 

It is probable that, with a little rest and freedom from intrusion, 
the Obang Caves might become very valuable to the colony. I was, 
I must own, somewhat disappointed with these caves after what 
I had heard about them. I proposed to the people that, inasmuch 
as the Government afforded them protection on the Kinabatangan 
River, which enabled them to trade and live in security, they should 
in return pay a tribute of one third of all birds’-nests taken out of 
the caves. This was cheerfully assented to. 

I found the yield of the mouth previous to my visiting the district 
had been 150 nests, and of these 50 were at once handed over 
to me. 

No. 8. The Tatalahan Caves, on the Padas River, West Coast, 
are as yet unvisited by Europeans ; but I have seen white birds’- 
nests of the best quality brought to Merapakol, the capital of Pro¬ 
vince Dent. 

No. 9. Bod Narkiow Caves. This paper, relating, as it does, 
chiefly to the edible birds’-nest caves on the Kinabatangan River, will 
show that that river is very rich in caves. Amongst others I may 
briefly allude to those reported at Bod Narkiow. Though I did not 
visit them, there is every reason to suppose they exist. The formation 
of the country is favourable to the supposition, and the folklore of 
the natives alludes to the fact that at Narkiow such caves are found. 

No. 10. Butong Caves. Much the same kind of obscurity hangs 
over the history of the Butong Hill Caves. Time would not allow 
me to explore tbe district in their neighbourhood. So I contented 
myself with offering Si 00 to anyone who would bring me reliable 
information about them. 

No. 11. Bxjkit Malingai, a sandstone mountain, holds birds’- 
nest caves, but an entrance to them has not yet been discovered. 
There is a strong smell of guano near the summit. 

No. 12. Pigton, a limestone hill, Darvel Bay, is as yet un- 
visited. 


8 * 
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No, 13. Bahalla Island, off Sandakan Harbour, contains both 
black and white nests, the collection of them being farmed out by 
Government. The apertures are in the face of a precipitous sand¬ 
stone cliff, some GOO feet high, and are entered from the summit, 
the climbers being lowered down from the top by ropes. 

No. 14. Ulxj Sembakong Caves. Natives informed me of some 
valuable caves on the Sembakong River, which empties itself into 
Sebuco Bay, East Coast; these could only be visited by going 
through the country with an aimed force, as some of the head¬ 
hunting tribes are hostile. 

No. 15. Some caves at Waleigh-waleigh, Kinoram River, a 
tributary of the Bongon River, a part of the northern Kinabalu 
watershed; these were visited some years ago by the late Mr. 
Frank Hatton. 

No. 1G. Mantanani, These caves are situated in a group of 
uninhabited islands of that name, about 20 miles off the north-west 
coast of Borneo. Both white and black nests are taken, the collec¬ 
tion being in the hands of two Borneo tribes who collect in alternate 
seasons. 

I have now enumerated all those caves that are known at present. 
Doubtless this vast territory contains others perhaps richer than 
these, and in the course of time, when the country is more fully 
explored, we shall be able to fix their position definitely on the map 
of British North Borneo. 


6. A Note on Ornithopterm victoria, Gray. 

By Osbert Salvin, M.A., F.R.S* 

fReoaiv«d February 7, 1888.] 

(Plate XV.) 

At the meeting of the Society held on the 1st of March test I had 
the pleasure of exhibiting a male specimen of an Ornitkoptwa , from 
the island of Maleita, one of the Solomon group* This specimen 
Mr. Godman and I considered to belong to the male of me long- 
known* O. victoria, the description of which was based upon a female 
example obtained by J. Macgillivray, but of which the ^oddity was 
not recorded. The females, of which specimens were afta> inhibited, 
from Maleita Island agree with the type, hence ou$» determination 
of the male. The male and the underside of the ffcitve since 

been figured by Mr. Henley G. Smith, on the first plat* m. his new 
work 1 Rhopalocera Exotica,’ the male having been described in 
fhe June number of the * Annals and Magazine of Nat Hist.’ of last 
year (1887). 

Mr. Woodford, the enterprising naturalist who captured these 
specimens, has since returned to England, bringing with him a large 
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collection from the Solomon Islands, made almost exclusively in the 
island of Guadalcanar. In it are examples of both sexes of an Orni~ 
thoptera closely allied to the Maleita insect; but on comparison we 
find that the males differ in several points, so much so that we con¬ 
sidered it desirable that the Maleita and Guadalcanar forms should 
bear different names. The differences are not great, it is true; but 
that there should be any is only in conformity with what we find in 
a very considerable number of other species of Butterflies, all of 
which go to pro'e that the productions of Guadalcanar and Maleita 
are, to a large extent, modifications of one another. These differ¬ 
ences I have pointed out below. 

The females fiom each island hardly differ appreciably from one 
another, though the submarginal spots of both wings are perhaps 
larger in the Maleita form ; it therefore becomes an important ques¬ 
tion where the typical female was obtained. Mr. Gray gave us little 
help upon this point, stating that it came from one of the islands of 
the South Pacific, mentioning the Solomon Islands as one of the 
places where it might have been taken. John Macgillivray was the 
naturalist whos-ailedin II.M.SS. ‘Rattlesnake* and * Herald/and it 
was by him that the type was sent to the British Museum. 

The ‘Rattlesnake* did not visit the Solomon Islands, but the 
* Herald/ commanded by Capt. Denham, was there in 1854-55. 
Through the kindness of Capt. Wharton, the Hydrographer to the 
Admiralty, I have had an opportunity of seeing the chart prepared 
by Capt. Denham on which the route of the ‘ Herald’ is laid down. 
From this it appears that the ship touched at Wanderer Bay on the 
south coast of Guadalcanar, and at Makira on the south coast of 
San CrUtoval, and that she never approached Maleita at all. 
Now, so far as we know, r>o species of Ornilhoptera , not even the 
wide ranging O. urvilliana , occurs on San Cristoval; hence it 
becomes practically certain that Macaillivray obtained the type of 
O. victoria at Wanderer Bay, Guadalcanar. 

It thus follows that the males now brought us from Aola, on the 
north side of this island, are males of the true O. victoria, and that 
the Maleita form is the one requiring another name. 

The two forms may be described as follows :— 

1. OrNITHOPTERA REGINiE, Sp. n. 

Ornithoptera victoria , Salv. & Godm. P. Z. S. 1887, p. 190 
(M March), <J ; H. G. Smith, Ann. & Mag. N. H. 1887, xix. 
p. 445, c?; id. Rhop. Ex. Ornithopt. pi. i. 3 ? (uec G. R. Gray). 

3 , Wings deep black ; base of the primaries, except the costa, 
with a large patch of golden green, the outer margin of which is irre¬ 
gular and ill defined and reaches to within a quarter of an inch of the 
end of the ceil ; towards the apex is a large subtriangular golden 
patch ; parallel to the inner margin and near the anal angle is an 
elongated stigma similar to that of O. priamus and its allies. The 
secondaries, almost from the costal margin to beyond the cell, are 
rich golden green, the distal part of the cell being black, though the 
Bervures closing it are green. There are also three contiguous 
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sub marginal golden-green spots, whereof the two nearest the anal 
angle hare a large central patch of golden yellow. Beneath, the 
wings are shining golden green, with the nervures, margins, a large 
subtriangnlar patch over the end of the cell of the primaries, a 
series of submarginal spots at the end of each secondary nervure, and 
two lunate spots on either side of the lower radial of the primaries 
black. 

The antennae and prothorax are black; the abdomen ochraceous 
grey, with a double row of spots on either side and a ventral median 
line black. 

The primaries are narrow, with hardly any perceptible anal angle, 
the outer and inner margins meeting in a continuous regular curve. 
The secondaries are elongated and narrow, and the inner margin 
deeply incised ; the elongated hairs of the inner margin are pale 
yellow. 

$ . Like that of 0. victoria % the subrnarginal spots on both wings, 
especially those of the secondaries, being apparently rather larger, 
rounder, and not so lunate. 

Egg: nearly spherical, the surface finely rugose, like that of an 
orange, diam. 4 millim. 

JLlab. N.W. Bay, Maleita Island (Woodford), Solomon Group. 

Mus. Godman & Salvin ; H. Grose Smith. 

The peculiar neurat ; on of the male is described in our former note 
(P.Z.8. 1887, p. 190). 

2. Ornithoptera victoria. (Plate IV. d .) 

Omithoptera victora, G. R. Gray, P. Z. S. 1856, p. 7, pi. 39 ( $ ). 

Similar to O. reginee , but the wings of the male broader, the 
subapical spot of the primaries smaller and divided into three parts 
by the nervures, and the green of the base of the wings more 
restricted : the secondaries are almost entirely suffused with green, 
except the inner and outer margins; on the distal half are a few 
black scales, where, in 0 . regince , the wings are chiefly black: 
beneath, the discal green portion of the primaries is broken up by a 
series of broad black lunules, of which there are only two in 
0. regina , and there is a black spot between the subcostal and its 
fourth branch. 

Larva (half-grown) dark brown; spines carmine; urticating pro¬ 
cess pale yellow. The head bears four spines (two long and two 
short) ; the first and second segments eight each, 3~o six each, 6-11 
four each, 12 two (Mr. Woodford's notes). 

Hab. Wanderer Bay (MacgilHvray), Aola ( Woodford ), Gu&dal- 
canar Island ; Florida Island (Woodford)?: Solomon group. 

Mr. Woodford's collection contains a female example from Florida 
Island, which, in the absence of the male, I am unable to determine 
with certainty. Judging from the other Butterflies from this island, 

I notice that their affinity to those of Gnadalc&nar is great, and it 
is most probable that the Omithoptera found there is the same as 
that of Guadalcanal but an examination of the male is necessary to 
determine the point with certainty. The only difference between 
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this female and the series of the same sex from Guadalcanar is that 
the submarginal spots are very small. 

Mr. Woodford informs me that both Ornithoptera victories and 
0. urvilliana are very fond of frequenting the sweet-smelling white 
flowers of Cerbera odollam l , a plant common in the Solomon Islands, 
and also in the Fiji islands. 

EXPLANATION OF PLATE IV. 

Fig. 1. Ornithoptera victoria 1 , . Imago, upper and under sides. 

2.-, half-grown larva; from a drawing by Mr. C. M. Wood¬ 

ford. 



February 21, 1888. 

Prof. W. H. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

Mr. Arthur Thomson exhibited a series of Insects reared in the 
Insect-house in the Society’s Gardens during the past year, and read 
the following Report on the subject:— 


Report on the Insect-house for 1887. 

The following is a list of the Insects exhibited in the Insect-house 
during 1887:— 


Silk-producing Bombgces and their Allies . 


Attacus atlas . 

- pernyi . 

— cynthia . 


Indian. 

Actias selene. 
Anthereea mylitta, 
Cricula trifenestrata . 


Sarnia cecropia . 
Telea polyphemus. 
1 —— angulifera . 
—— promethea . 


American. 

Actias luna . 
Dirphia tarquinia . 
Hypochera io. 


African. 


Anthercea cytherea. 


1 Cerbera odollam , Mr. Hemsley tells me, is closely allied to the Oleander, 
and similar in aspect. It is common on the sea-shores of India, Oevlon, Malaya, 
North Australia, and throughout Polynesia, even as far eastwards as Pitcairn 
Island, though it does not reach the American coast. The seeds will bear long 
immersion in the sea without injury, and the plant is one of the early inhabi¬ 
tants of coral islands. 

# Exhibited for the first time. 
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Diurnal Lepidoptera. 
European. 


Papilio machaon. 

- podalirius. 

Thais polyxena. 
Parnassius apollo. 
Euchloe cardamines . 
Vanessa antiopa. 

-10. 


Vanessa levana . 
Argynnis evphrosyne. 
Limenitis Sibylla . 
Melanuryia galalhea. 
Apalura iris. 

Aporia cratregi. 
Lyccena corydon. 


Papilio porthaon , 
- policenes. 


African. 

Papilio nireus. 
- morania. 


Papilio ajax. 
- astern as. 


American. 

Papilio troilus. 
- turnus. 


Nocturni. 


Smerinthus populi. 

-It'/aVe. 

Sphinx ligustri . 

- pinastri. 

Deilephila eupkorbice. 
- galii. 

Chcerocampa oldenlandice 
(Japan). 

—— elpenor. 

*Otus myron. 


*Philampelits achemon. 

*IIemaris cynog/ossum. 
*Deiopeia pulchella. 
Callimorpha dotninula . 
Bomby.v qucrcus. 
Boarmia repandata. 
*Demas coryli. 
Notndonta ziczac. 
Eacles imperiafis. 
*Composia olympia. 


Of the silk-producing Bombyces, one species, TWea angufifera , 
was exhibited for the first time. I had, altogether, six cocoons of this 
interesting species, three belonging to the Society and three to the 
Hon. Walter Rothschild. All of them produced moths, the Society’s 
producing two fine males and one poor female, and Mr. Rothschild’s 
three fine females. It is curious to note that the males of this species 
so much resemble the females of Telea promethea . 

Whilst speaking of the silk-producing Moths, I wish to say that 
on the 8th of September last I received twelve cocoons of a Silk- 
Moth from Mr. Gerald Dudgeon, of Darjeeling, which he had found 
wild near that place, but of which he did not know the name. These 
cocoons, which are very curious and unlike any other cocoons I have 
seen, I regret to say, have not produced any moths. 

• Mr. Dudgeon, in a letter he wrote at the time he sent the cocoons, 
gives a description of the larvae. Of the cocoons (which I now ex¬ 
hibit) he says, the larva u about the middle of June constructs a 
curious hanging-cocoon, with an apertnre all along the top. The 
lower extremity of the cocoon is pointed and encloses a well-formed 
drain. This drain consists of a small cell made of hardened silk, 

* Exhibited for the first time. 



1888.] mr. a. Thomson’s report on the in sect-house. 121 

and perforated interiorly with ten or twelve small holes, and having 
a larger hole outside. 

“ The necessity of this drain is evident, for owing to the aperture at 
the top, the rain, which falls very heavily here at times, would be apt 
to fill the cocoon, and thus drown the pupa ; therefore the larva con¬ 
structs for itself a perfect drain, by which the water runs out as fast 
ns it comes in.” 

I forwarded two of these cocoons to Mr. F. Moore, asking if he 
knew them. Mr. Moore, in his letter to me, replied :—“ They are, 
for a certainty, those of the Moth named Rhodia newara, described by 
me in the Proc. Zool. Soc. 1872, p. 578, from specimens collected in 
Nepal by the late General Ramsay, who also gave me a description of 
the cocoon.” 

The pupae of four species of African Papilios were brought to 
England in September 1880 by Mrs. Monteiro. Some of these 
emerged soon after their arrival, and others continued to emerge up 
to October 15 of that year; the remainder, viz. 13 Papilio porlhaon, 
5 P- poficenes, l P. nireus , and 29 P. morania , passed the winter in 
the Insect house, and commenced to emerge again on the 2nd of April 
last year. The first to appear was Papilio porthaon , followed by 
P . morania on the 5th and 7th, P. policenes on the 10th, and 
P. tiireus on the 11th# 

I succeeded in getting a pairing of Papilio ajax t but I am sorry to 
say that the female died without depositing any eggs, although I 
procured the food-plant ( Asimina triloba). 

In consequence of the great heat and continued dry weather 
experienced last summer, I was not able to rear many larvae, although 
I had fertile ova of most of the silk-producing Moths. Amongst 
the few that 1 did rear, it may interest entomolgists to know that I 
reared easily some larva? of Deopcia pulchella upon the common 
Forget-me-not ( Myosotis arvensis), of which there is an abundant 
supply growing on the banks of the canal. I wrote to Mr. J. C. 
Warburg in May last, who was at Cannes at the time, asking him if 
he could send ine some living specimens of this insect by post; this 
he was good enough to do, and, as I anticipated, a few eggs were laid 
en route , and a few in the case on arrival. These eggs I collected, 
and reared about sixteen perfect insects from them, and from these 
I obtained a second brood, and I have the honour to exhibit specimens 
of each brood this evening. Two of the larvae were taken by Lord 
Walsingham (who had not before seen them) to add to the collection 
which he has presented to the Natural History Museum. 

In August last Mrs. Blake, who had just returned from the Ba¬ 
hamas, sent three pupae of a Moth to the Insect-house. Two Moths 
emerged irom these, and proved to be the very beautiful Composia 
olympia. The larva feeds upon Stephanotis . 

Mrs. Blake was also good enough to send at the same time a 
specimen of a My gale , of which I do not at present know the specific 
name# This specimen I regret to say died in December, and I ex¬ 
hibit it this evening set in the position which these creatures assume 
if irritated. 
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In June last Major Cassel presented to the Society two Trap-door 
Spiders from Natal. These are still living, but up to Saturday last 
I had not seen either of them out of their cells; on that day I, after 
some trouble, got one out, and, as well as I was able, made a sketch 
of it. 

I wrote to the Rev. 0. P. Cambridge respecting these Spiders, 
asking him if he could tell me anything about them ; he replied, 
saying, that he •* confidently expected the S.-African Trap-door 
Spiders would be new to science, as he did not, at that moment, re¬ 
member anything of the kind of the size I mentioned ” 

These Spiders have fed principally upon Cockroaches, and the one 
I had out on Saturday was in splendid condition. 


The following papers were read :— 


1. Note on the Azygos Veins in the Anurous Amphibia. 
By G. B. Howes, F.Z.S., F.L.S., Assistant Professor of 
Zoology, Normal Sch. of Science and R. Sell, of Mines. 

^Received February 7, 1888.] 

It is customary to regard the presence of the vena cava inferior 
as a special characteristic of the air-breathing Vertebrata, and the 
view most generally accepted and taught holds this vessel to be a 
late development, which replaces the posterior-cardinal veins of fishes. 
Indeed, some authorities would regard its presence and absence as 
distinctive of the air-breathing and water-breathing series respec¬ 
tively. Balfour wrote of it 1 :—“The venous system of Amphibia 
and Amniota always differs from that of fishes in the presence of a 
new vessel, the vena cava inferior, which replaces the posterior car¬ 
dinal veins, the latter only being present, in their piscine form, 
during embryonic life/’ 

Chief amongst recent researches into the morphology and develop¬ 
ment of the venous system are those of Parker 38 , Hochstetter 4 8 , 
Meyer 8 . The work of the second-named author will become little 
short of revolutionary, should his deductions hold good. He claims, 
as the chief result of his investigations, to have shown that the vena 
cava inferior, instead of being throughout its whole extent a primarily 
independent vessel, is a compound structure—the product of a fusion 

1 Comp. Embryology, vol. ii. p. 638. 

' 8 “ On the Venous SyBtem of the Skate,” Trane. New-Zealand Inetifc. rol. xi. 
1880, p. 49. 

* “On the Blood-vessels of Mustclus antarcticiu ,” Phil. Trans, vol. 177.1886, 

p. 686. 

4 “ Beitr. zur vergleichend. Anat. und Entwicklungsgesch. d. Veuensysk der 
Ampbib,jund Fieohe,” Morpholog. Jabrb. vol. xiii. 1887, p. 119. 

8 “ Ueb. die Bildung d. hinteren Hohlvene b. cL Saugethieren,” Anat. Anxeiger, 
vol. ii. 1887, p. 617. 

• “ Ueb. d. Bntwicklung dcs Herzens und d. grossen Oefasestamzne b. d. Sela 
chiern,” Naples Mittheilungen, vol. vii. 1887, p. 888. 
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between a late-formed hepatic vessel and one or both of the posterior 
cardinal veins. To that portion which is derived from the cardinal 
veins, and which receives the venae renales revehentes, he applies 
the term “ urniere Ab&chnitte" \ it is represented, in the adults of the 
higher forms, by all behind and including the renal veins. He further 
asserts that whereas in Amphibia the two posterior cardinals become 
confluent to form this, in Mammalia 1 , on the other hand, the 
cardinal vein of the right side also gives origin to it. 

On the completion of the above-named developmental processes 
the anterior or prerenal portions of the posterior cardinal veins either 
become modified, to form the azygos and hcini-azvgos veins of human 
anatomy, or, for the most part, disappear. Ilochstetter has worked 
out the steps in the development in Bombinator , Pelobates , JRana, 
and Salamandra among Amphibia. So far as Bombinator is concerned, 
he fully confirms the classical researches of Goette, except for the 
fact that that author failed to observe the persistence of the entire 
posterior cardinals in the adult. Ilochstetter has shown that in 
Bombinator igneus their anterior portions (morphological azygos 
veins) not only persist for life, but that with their confluence pos¬ 
teriorly, to form the hinder part of the vena cava inferior, their 
original continuity is not destroyed. There thus result two well- 
defined veins (r./>. of fig.), which pass upwards and forwards, side 
by side with the arches of the aorta, putting, as in some Urodeles, 
the fully formed vena cava inferior into direct communication with 
the veins of the anterior extremities. 

In Rana % according to Hochstetter, the anterior segments of the pos¬ 
terior cardinals atrophy during metamorphosis. An individual example 
of the Common Frog ( R . temporaria , adult J ) has, however, recently 
come into my hands'', in which the vessel persisted for its entirety on 
one side (see fig., p. 124 ) 3 . Not only so, hut its development had con¬ 
tinued pari passu with that of other related parts—in excess of that 
seen even in Bombinator . The drawing speaks for itself as to detail, 
and it must suffice to point out that, except as concerned the presence 
and relations of this vein, no noteworthy difference could be detected 
between the distribution of even the smaller vessels in this Animal 
and those of the ordinary adult. The least normal among the veins 
were the ovarian ones (ot?.), which, as will be seen, were strikingly 
asymmetrical. There was not the remotest trace of the correspond¬ 
ing portion of the right posterior cardinal. 

Tne persistence of this vein in one of the Uanidee is, in itself, 
deserving of record; but careful comparison with Bombinator has 
revealed an interesting difference between the two. Hochstetter con¬ 
firms and extends Goette’s discovery that the main trunks of the venee 
renales advehentes are primarily continuous with the posterior car¬ 
dinals, forming trunks (Jacobson’s veins) the lower ends of which, 
subsequently receiving the iliac veins, become the renal portals 

1 Anat, An*, vol. ii. 1887, p. 519. 

* Thanks to the diligence of my pupil, Mr. W. F. Hume, 

31 As these sheets were passing through the press I met with the same con¬ 
dition in a male of Bombtnator bombinus. 
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of the adult. In Bombinator , however, despite the persistence of 
both renal portal and az^ygos veins, this continuity is eventually lost. 
In the specimen of the Common Frog under consideration it persisted, 


Fig-2. 



Tli« venous system of an adult of liana tempuraria ( $), showing a persistent 
azygos (posterior cardinal) vein. 

Fig. 1. Ventral aspect. 

The vena cava inferior in part removed, and the left kidney turned slightly 
inwards to display its external dorsal border. 

Fig. 2. Left kidney, dorsal aspect. Magnified 1£ times. 
a.c, Vena cava superior; c.p, azygos (posterior cardinal) vein; dj t dorso- 
Juinbar vein ; il, iliac vein ; oa, oviducal veins; or, ovarian veins; p.r, out ends 
of vena cava inferior; r.a, venae renales advehentes; s.v } sinus venosus; ur, 
ureter. 

and the anastomosing trunk received (or gave off) renal branches. 
This fact is the more surprising, in that in Felobatea the separation 
takes place before metamorphosis, at a period when the anterior 
segment of the cardinal vein is b*jt feebly developed l . 

1 Hochstetter, iv. p. 162. 
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Hochstetter has examined Bomhinator, Ilyin, Rana , and Bufo, 
and in none but the former lms he found a persistence of the vessels 
above named. He was not in a position to discuss the morpholo¬ 
gical significance of the fact, as a guide to affinity. The researches 
of Cope 1 , Boulenger 2 * , and others point to the conclusion that the 
Discoglossidae, rather than the Aglossa, are to be regarded as the 
least modified of all living Anura. Boulenger writes 1 , “in the 
presence of ribs and opisthoccelian vertebrae the members of this very 
natural family closely approach the higher tailed Batrachians.” The 
retention of the posterior cardinal (azygos) vein in Bomhinator 
can only be regarded a9 a sign of low affinity, and, mindful of the 
well-known osteological and other characters of this family, I have 
been led to examine other genera thereof, with the view of ascer¬ 
taining if this retention is common to all its members. I find the 
veins of both sides well developed in two specimens (and $ ) of 
Bomhinator hombinus . Of five Alytes obstetricans examined (three » 
two 2 )y four showed no traces; in the fifth, however (a 2 )» hoth 
veins were fully represented, but small. This was also the case in 
a c? of Discoglossus pictus. From this it must be assumed that the 
character is fairly distinctive of the Discoglossidm. 

Thanks to Prof. Huxley, I have had the opportunity of examining 
adults of Pipa ( ) and Dactylethra ( ? ). In neither of these could 

I observe a trace of the vessels in question ; the specimens had been 
previously very much dissected, but should subsequent investigation 
upon fresh material (which I hope to carry out) substantiate this, 
the deductions of the afore-named authors as to the lowliness of the 
Discoglossidae will receive striking confirmation. 

These facts are, in themselves, sufficient to invest any Anura 
with a fresh interest, whose affinities with the Discoglossidae have 
been suggested or called into question. Conspicuous among such 
is Pelodytes ; and for an opportunity of examining this and other 
genera my best thanks are due to Mr. Boulenger, who has, with his 
customary generositv, afforded me unstinted aid. Pelodytes is held 
by Gunther and Mivart 4 to he allied to the Discoglossidao, and by 
others (Cope, Lataste, Boulenger) to the PelobatidiB 5 6 . As I am 
unable to find any traces of the vein in two adult males of Pelodytes 
and one of Pelobates , I can but give my support to the latter view. 

Finally, Hochstetter, in his earlier paper, describes an anastomosis 
between the hepatic sinus and the posterior cardinal veins in Elas- 
mobranchs 0 , which he holds to he tantamount to the formation of a 
vena cava inferior. This deduction is far too revolutionary to merit 
immediate adoption; the probability of its accuracy is, however, cer- 

1 Nat. Hist. Beview, 1865; also Journ. of Acad. Nat. Soi. Philadelphia, vol. vi. 
186th p. 67. 

* Catalogue of Batrachia Salieatia, British Museum, 1882. 

.*» Jhltl n 444 

4 P. Z. k ]«(9, p. 280 ft seq. 

n For references, see Oat. Batr. Salientia. 

6 Of. Jourdain, Ann. dos Soi. Nut. 1859, series 4, vol. xii. Also quoted by 
Parker, of whose papers Hochstetter does not appear to have been cognizant. 
This is to be regretted, as the two differ on } oints of considerable interest. 
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tainly not lessened by current advance, for Boas has lately shown 
most conclusively 1 that the pulmonary artery is homologous through¬ 
out the vertebrate series. 


2. Palaeontological Contributions to Selachian Morphology. 
By A. Smith Woodward, F.G.S., F.Z.S., of the British 
Museum (Natural History). 

[Received January 17, 1888.] 

I. On the Lateral Line of a Cretaceous Species o/Scylliid«e. 

It has long been known that the canal investing the sense-organs 
of the “ lateral line” in Selachian fishes attains, as a rule, to a 
considerably higher stage of development than in the Chinueroids. 
While in the latter the canal is merely an open groove, supported 
by a series of incomplete ring-like dermal calcifications, in the 
former it assumes a tubular character, opening externally by tvrow 
of small orifices, either iu its own roof, or through short secondarily 
developed diverticula. 

Only two undoubted exceptions to this rule appear to have hitherto 
been placed on record. The living Echinorkirns is shown by SoLer 2 
to have the lateral line in the form of an open groove, though this 
apparently is not supported by any minute calcifications ; and very 
similar is the lateral line of Chlamydoselachus , as described by Gar- 
man 3 . The supposed Liassic Selachian, Squalor aja, may also he 
assumed to have exhibited a similar condition of this organ, the small 
half-rings originally supporting it being very clearly seen in several 
fossils receutly described before this Society \ and agreeing in every 
respect with tnose met with in Ischyodus and Chimrera. Both of the 
first-named genera, however, are of a comparatively primitive cha¬ 
racter, and Squaloraja shows several other marks of resemblance 
to the Chimaeroids, so that the fact is not unexpected. But I have 
lately observed suggestive traces of a similarly embryonic lateral line 
in a most specialized modern type of Selachian ; and as this appears 
to be &u unlooked-for novelty, it may be deemed worthy of a brief 
note. 

The Shark in question is a small fossil species, discovered in the 
Upper Cretaceous strata of Mount Lebanon, Syria, and provisionally 
assigned by Pictet and Humbert 0 to the genus ScyIlium, under the 

1 " Ueb. d. Arterien bogen der Wirbelthiere,” Morpholg. Jahrb. vol. xiii. 
1887, p. 115. See also ibid . vol. vii. p. 488, and vol. viii. p. 169. 

2 B. Solger, ‘ Neue Untersuchungen sur Anatomie aer Seitenorgane der 
Fiscke,’ Arehiv mikr. Anat. vol. xvii. (1880), p. 96. 

* S. Carman, ** Chlamydoselachus anyuineus, Ghtrm., a living species of Clado- 
dont Shark,” Bull. Mus. Comp. ZooL Harvard Coll. voL xii. no. I (1885), p. 8. 

4 Smith Woodward, 4 Note on the Lateral Line of Sqmlorcy'a,’ P. Z. 8.1887, 
p. 481. 

* P. J. Pictet et A. Humbert, ‘ Nouv. Reck. Poise. Foss, Mont Liban/ 
p. Ill, pi. xviii. figs. 2-4. 
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name S. mhel-almm . It is an undoubted member of the Scyl- 
liidee; the vertebral centra are distinctly asterospondylic; the 
body is much depressed, so that all the fossils display either the 
dorsal or ventral aspect; the tail is very long; the teeth are of the 
ordinary type ; and some other distinctive features are shown. In 
one respect, however, it seems to diff-r from ail known Scylliidee. 
It is destitute of dermal shagreen ; and on this account the 
peculiarity to be here noted is very conspicuous in the impressions 
upon the limestone. 

On either side of the trunk and tail, at a short distance from the 
vertebral column, there is a delicate longitudinal streak, which, 
upon close examination, is found to consist of a series of minute 
ringlets, in their crushed state overlapping one another. Though in 
some parts obscure, these are very distinctly shown to be incomplete 
half-rings, and they are thus precisely similar to those already 
described by Leydig in Chtmecra , and by myself in Squaloraja. 
They occupy the position of the lateral line in the fossil, and they 
are of the usual proportions, that there can be no doubt as to the 
correctness of their identification. They are especially evident in 
one specimen iu the British Museum, numbered 48107 ; but neither 
in this nor in any other, have 1 observed an extension of the rings 
upon the cephalic region, a circumstance perhaps indicating that, 
as in Chimtera, the groove of the lateral line was partially closed in 
its ant* rior portion. 

Whatever may be the significance of the facts just detailed, they 
are worthy the attention of biologists having the opportunity of 
examining the anatomy of recent Selachians. It is quite possible 
that the supports of the lateial line of ScyIlium sahel-almce are a 
surviving mark of affinity with the Chimseroids; it is equally 
possible that they may relate only to analogous mechanical contin¬ 
gencies. Further observations upon the characters of the “ lateral¬ 
line ” structures in Selachians with naked skins are much to be 
desired. 


II. On the Pelvic Cartilage of Cyclobatis. 

One of the most remarkable endoskeletal structures presented for 
consideration among extinct Selachians, is the pelvic cartilage of a 
small Sting-Ray ( Cyclobatis ), from the prolific Cretaceous fish-beds 
of Mount Lebanon. This does not appear to have been hitherto 
correctly interpreted, and as it may eventually prove to have a not 
unimportant bearing upon certain theoretical considerations, a brief 
description and separate figure will doubtless be acceptable to 
biologists. The fish wafc originally described as a fossil Torpedo by 
Egerton \ but I have lately determined that it is almost certainly 
referable to the Trygonidee a . 

As shown in the accompanying woodcut (p. 128) the transverse 

1 Sir P. Egerton, “Description of a Fossil Bay from Mount Lebanon 
(Cyclobatds oligodactylus ),” Proc. Geol. Soc. vol. iv. pp. 442-446, pL v. 

* Smith Woodward, “ Note on the Affinities of the so-oalled * Torpedo * from 
the Cretaceous of Mount Lebanon,” Geoi. Mag. [3] vol. it. 1887, pp. 508-610. 
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pubic cartilage in its median portion is straight and narrow, but 
becomes slightly broader and is angularly bent backwards at about 
one fourth of its total length from either extremity. From each 
angulation in front there projects forward a very long tapering pre- 
pubic process, rightly interpreted as such by Sir Philip Egerton in 
his original description of the fossil; and immediately in advance of 
the point of attachment of the basal cartilage of the pelvic flu on each 
side another larger process is seen to extend laterally. This is 
almost or quite as broad as the median portion of the pubic cartilage 
itself, and is directed outwards, without apparent tapering, to a 
distance equal to the entire transverse extent of the complete pubic 
element, when it bends backwards almost at right angles, and is half 



Pel tic cartilage of Cgdobafis oligodactylia , from the Olmlk of Mount Lebanon, 
Syria, bp , basal cartilage of pelvic flu; il t iliac process; pb, pubic 

cartilage; p.pb, prepubic process. 


as long again, though rapidly narrowed to a point. This remarkable 
process was described by Egerton as the “ proximal digit ” of the 
pelvic fin, while Mr. J. W. Davis has recently 8 hazarded the 
suggestion that it “ may have been the basal portion of a clasper.” 
As, however, no sutural line can be observed at the origin of the 
cartilage, and as it is sometimes seen to be dor sally placed with 
respect to the other structures, there cannot be much doubt that it 
is the homologue of the well-known process named the iliac. 

The enormous proportions of these processes in Cydobatis appears 
at present inexplicable, the prepubic equalling no less than one 
sixth the entire length of the disk. No known Selachian, so far as 
I am aware, exhibits pelvic-arch processes of equal relative size, and 
in the living Trygon these are comparatively insignificant or absent a . 

1 J. W. Davis, “ Fossil Fishes of Chalk of Mount Lebanon,” Trans. Boy. 
Dublin Soc, [2], vol iii. 1887, p. 492, 

8 In the figure of the skeleton of Trygon given by Agassi* (‘ Booh. Poise. 
Foss/ vol. iii. pi. ft. fig. 1), a large ascending process is shown connecting the 
pelvic cartilage with the vertebrcii column. This matt be an artist’s error. 
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Professor Ilowes, however, has suggested to me that the great iliac 
prominences may have supported the metapterygium of the pectoral 
fin in the same manner as the antorbital (post-palatine) cartilage is 
related to the proptervgium. The reflected tapering extremities are 
certainly best explained upon this hypothesis ; and although the 
crushing to which the fossils have been subjected prevents the 
possibility of decisive proof, I venture to adopt this interpretation of 
the structures as at present the most plausible. 


3. List of Mammals obtained by Mr. G. F. Gaurner on 
Cozumel and Ruatan Islands, Gulf of Honduras. By 
Oldfield Thomas. 

[Received January 20. 1S8K] 

Mr. Salvin has asked me to put on record the names of the 
Mammals collected by Mr. G. F. Gaurner, (1) on Cozumel Island, 
situated off the east coast of Yucatan in 20° 30' N. lat.; and (2) on 
the Bay Islands—* lluatan with its companion Bonacca, off the 
north coast of Honduras, 1(> 2;V N. lat., and 80° 25' W. long. 
The specimens have been presented to the Natural History Museum 
by Messrs. O. Salvin and F. D. Godrnan, for whom they were 
collected. 

I. Cozumel Island . 

1. Nastja NA.sir\, L. 

2. Nyctinomls gracilis, Wagn, 

3. ClIILONM lFRIK RUBIOIKOSA, WrtgU. 

1. Artiiievs pkrspicillvtus, L. 

5. OlDKLPHYS MtKMJP!\LIS, L J . 

11. Ruatan and Jionavca Islands. 


J. SACcoFrEiivx bilineata, Ternm. lluatan. 

2. Molossus obscurus, Geoffr. Ruatan. 

3. Glossopiiaga soricina, Pall. Ruatan. 

A . Artibkus perspicillatus, L. Ruatau. 

:>. Sigmodon hispidus, S. & O. Bonacca. 

6. Dasyprocta punctata, Gray. Ruatan. 


A squirrel from the Island of Meco, on the north coast of 
Yucatan, was also obtained, and proves to be referable to Sciurua 
hypopyrrhus colluei , Rich. 

1 As will be shown elsewhere, I consider this name applicable to all the large, 
long-haired Opossums hitherto known as V. virgmiana, D. cawruvra, 
D* uurita, &e. 

Proc. Zool. Sac.—1888, No. IX. 
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1. On a iKiw and interesting Anncctant Genus of Murid a;, 
with Remarks on the Relations of the Old- and New- 
World Members of the Family. By Oldfield Thomas, 
Natural History Museum. 

[Keccivi'd February 10, 188K.] 

(Plate V.) 

By the kindness of Prof. Alphonse Milue-Ed wards I have been 
entrusted with the description of a specimen which has been in the 
Paris Museum for some years, where it has borne the unpublished 
name of “ Mafaeomys ferruyinenn” a name by which it has been 
incidentally referred to in print, and which therefore, so far as the 
species is concerned, I now retain in order to avoid confusion. 

The genus may be teirned 

Deomys 1 , g. n. 

General external form as in Mu*. Pollex with a narrow nail. 
Hind feet elongate. 

Infraorbital foramen triangular, not narrowed below, its external 
plate slender, not produced foiwards. Upper incisors each with 
two minute, almost microscopic, grooves; lower incisors smooth. 
Anterior upper molars with seven distinct and prominent cusps, 
arranged 2-3—2, the <\tra one on the middle lamina“ placed quite 
internal to the general series. Second molars not placed obliquely ; 
with five cusps arranged 3-2, as iu Mux, but the antero-intenml cusp 
not pushed forwards in front of the others. Uowei molars with the 
cusps bisermlly arranged as usual. All the cusps above and below 
unusually high and distinct, connected with one another by quite 
low and inconspicuous enamel ridges. 

Deomys ferrugineus, sp. n. 

General colour of head and body a clear pale red or reddish fawn- 
colour, thickly grizzled along the centre of the back with black, but 
the reddish colour of the cheeks, shoulders, sides, and hips quite 
clear and unmixed. Face rather duller in general tone ; area round 
eyes black, not sharply defined. Ears very large, oval, rounded ; 

1 ceio, T link. 

* To avoid tl to too frequent use of such terms as the “anterior internal” 
cusp, or “ central cuBp of the middle lamina,’* it would bo usetul to have a 
simple formula for the naming of each cusp. Tins might be done by calling 
the three lamina: of n ‘* A, 1>, and 0, and their respective cusps 1, 2, and 3, 
counting from outside inwards. Thus the cusps just quoted would be A3 and 
B 2 respectively, while one would say of Dcuniys that the cusp-formula of its 
111 wa * A b ^ *» B 1, 2, 3; C 1, 2, since it is without the A 3 present in Mus, 
and possesses the B 3 absent in the Criceti. The same formula is of course 
equally applicable to ,u ^ or any other tooth. The reason for numboring the 
cusps from the outside inwards is that Deomys shows that the third cusp lias 
been added on the inner side, and therefore that the two cusps of Cricotus are 
homologous with the two outer cusps of Mus. 





JNJS3-] MM. O. I HO MAS ON A NliW GENUS OF MURIDAS, 


131 


laid forward (in spirit-specimens), they would no doubt reach to or 
beyond the anterior canthus of the eye. Hairs of back nearly white at 
their bases, then slate-coloured, their tips reddish, or, along the centre, 
black. Whole of underside and inner sides of limbs pure sharply 
defined white, the back of the lower leg, however, slaty grey. Hands 
and feet white. Feet long and slender; fifth hind toe (without 
claw) barely reaching to the base of the fourth ; hallux reaching 
about to the level of the middle of the fifth. Soles quite naked, 
smooth, the pads small, rounded, prominent, only five in number, the 
postero-external one of the complete Murine set of six absent. Tail 
very long, slender, finely and distinctly scaled, the scales about 12 or 
13 to the centimetre; its proximal half almost naked, with just a lew 
minute hairs between the scales ; these gradually increase in numbers, 
the terminal half being sufficiently thickly clothed for the scales to be 
nearly or quite hidden ; colour of tail sharply bicolor from base to 
tip, above slaty grey, below white, the hairs and scales both so 
coloured. 

Skull (Plate V. figs. 1-5)very light, slender, and delicate, with a very 
long narrow parallel-sided muzzle. Nasals not tapering backwards, 
but as broad behind as in the middle, their posterior margin directly 
transverse; frontal process of premaxilla not reaching to the level 
of the back of the nasals. Interorbital space broad, smooth, evenly 
convex, its edges with a slight but distinct beading. Zygomata 
but little expanded, very thin and weak, their two anterior roots, 
tipper and lower, about equal both in thickness and length; the 
zygomata, therefore, commencing at a much lower level than in 
Mus, and the lower root entirely without the broad external pro¬ 
jecting plate so characteristic of the typical Mures. Infraorbital 
foramen large, open, and rounded, not at all narrowed below. 
Palate narrow, its edges square and sharp-edged, continued behind 
the level of the last molar for about two millimetres ; palatal fora¬ 
mina short, ending some distance in front of m l . Lower jaw un¬ 
usually low, light, and slender. 

Incisors orange above, yellow below, the upper ones narrow, flat 
in front, not bevelled; with two minute vertical grooves down the 
face of each. Molars with their pattern as already described ; their 
cusps very high, pointed, and sharply defined ; as long as m 2 and 
m’ together. 

Dimensions of the type, an adult specimen, stuffed :— 

Head and body 125 millim.; tail 172 (extreme tip imperfect); 
hind foot 33*8 ; ear (dried) 1 7; heel to tip of hallux 23, of fifth 
toe 25*5 ; to front of last foot-pad 17’8 ; to point between bases of 
third and fourth toe 26*6. 

Skull:—basal length (c.) 29*0 ; greatest breadth 16*0; nasals, 
length 14*0, greatest breadth 4*0; interorbital breadth 6*7 ; inter¬ 
parietal, length (c.) 4*5, breadth 9*2 ; lower anterior zygoma-root, 
diameter 1*8; infra-orbital foramen, height 3*2, breadth (c.) 1*9; 
distance from outer corner of one foramen to that of the other 9*6 ; 
palate, length 18*5, breadth outside m 1 8*1, inside m l 4* 1; diastema, 
length 9*9; palatal foramina, length 5*2; length of whole upper 
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molar series 5*6, of m 1 3*5, of m a 1*9, of m 3 1*0; lower jaw, length 
(bone only) 20*0, (to incisor tips) 22*0 ; vertical diameter of ramus 
below m 1 3*0, just behind symphysis 1*7; angle to tip of coronoid 
process 8*0 ; length of lower molar series 5*6. 

Ilab, Lower Congo ( M . Petit)* 

The very special and unusual interest that this new genus possesses 
lies in the fact that it represents a <f missing link 99 in the phylogeny 
of the Muridae, as it is intermediate between the two great groups 
of that family, the Mures and Criceti *, The distinction between 
these two groups is, broadly, that the upper molars of the latter 
have their cusps arranged biserially, while in those of the former 
they are triserially placed. (Plate V. figs. 9 and 10.) 

JJeowys therefore (Plate V. fig. 7), with its bicuspidate anterior and 
tricuspidate middle lamina of m*, shows an intermediate condition 
between the two, and probably represents an early stage in the evo¬ 
lution of a triserially from a biserially arranged dentition. That it is 
not a later specialization of the Murine group through the loss of 
the cusp A 3 is shown by the very primitive characters present both 
in m 2 and in the formation of the infraorbital foramen. In the 
complete systematic arrangement of the Muridae, therefore, we shall 
have to look upon TJeomys as forming by itself a special section, the 
Deomycs , intermediate between the Mures and Criceti. 

From the distribution of the two latter groups, and the characters 
of their fossil allies, it has long been recognized by students of the 
subject that the Criceti , with their comparatively simple teeth, repre¬ 
sent the original Muridae, once spread over nearly the whole world 2 , 
but now, owing to the competition of the more highly specialized 
Mures , almost confined to America and Madagascar, in each of 
which places they still form the only Muridae. It has frequently 
been stated or assumed that they are entirely confined to these two 
parts of the globe, and on this assumption, without reference to the 
palaeontological history of the group, great and altogether dispro¬ 
portionate stress has been laid upon their distribution as affording 
evidence of the more or less direct connection of the American and 
Madagascar faunae'*. As a matter of fact, no instance can better 
support Mr. Wallace’s views * on the derivation, and especially on the 
undoubtedly American relationships, of the Madagascar fauna, since 
the three conditions on which his views are based—viz.: (1) the 
lowly nature and therefore considerable antiquity of the Madagascar 
forms, (2) their former wider distribution, and (3) their powerlessness 
to resist the competition of rival forms now paramount in Africa— 
are all conspicuously present in the Criceti , the group to which the 

1 This group has been called the 14 Sigmodontes ” by most English and 
American authors; but that name should give way to “ Criceti ” for reasons 
shown below. See also Witige, Vid. Medd. 1881, pp. 25 and 54; 38 Museo 
Lundii, iii. p. 109 (1887). 

2 There is as jot no evidence of tlio former presence of any Crieetine form in 
the Australian region. 

3 Cf. % for example, Kolhe (811. Nat. Freund. 1887, p. 147), whose remarks 
are based on IMpisb account of Nemutyn {<rp. at. 1870, p. 54). 

4 1 Island Lift-; p 38,‘i /*/ m (/<[. (1880) 
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Madagascar Muridse wholly belong. Thus Cricetine Muridac, now 
at their highest development in America, were certainly paramount 
at one time in Africa, where the intermediate Deomt/s now occurs, 
as in other parts of the Old World, and have only recently (since 
the separation of Madagascar) been supplanted by the more highly 
specialized Mures. This supplanting, however, has never been quite 
completed, since in the Old World there still survive several Cri¬ 
cetine genera, mostly much modified (e. g. Arvicola and its allies), 
but in some cases with scarcely any appreciable change's at all 
(e. g. Mystromys y Cricetus, and, so far as its teeth are concerned, 
Lophiomys ). 

And this brings me to the second part of the subject, a part that 
for reasons of nomenclature is much to be regretted, but which ob¬ 
viously has to be investigated, namely, as to the amount of generic 
distinction actually existing between the Old-World Cricetus and the 
New-World Hesperomys. So far as I know, they have hardly ever 
been properly compared, being always presumed to be distinct in the 
absence of proof to the contrary. On trying to tabulate the dif¬ 
ferences, however, and keeping in mind at the same time the extent 
of variation found in the American species, I find that one by one 
they vanish into thin air, leaving no distinctive character whatever. 
The large cheek-pouches of Cricetus are commonly looked upon as 
a marked characteristic of the genus, but, although small, they occur, 
distinct and well developed, in many species of Hesperomys , especially 
in tho^e from the extreme north h The teeth of Cricetus, again, are 
very like those of many of the species of llesperomys , especially if 
those of a “ Cricetulus ’* (e. g. C.phceus) be compared with those of 
some of the species of “ Oryzomys ’* \ having similarly six paired 
cusps, while those of “ Vesperimus ’* 1 2 3 have only five, the cusp 
A 2 being here obsolete or united with A 1. A still closer ro*em- 
blance, amounting in fact almost to identity, exists between the 
structure of the teeth in Cricetus and in the Dormouse-like sub- 
genus Ithipidomys \ In the skull the shape of the infiaorbital 
foramen, o f thu supraorbital ridges, and of the palate may be equally 
easily matched among the nmuetous and widely varying species of 
"Hesperomys Finally the peculiar shortness of tail characteristic 
of Cricetus i> almost, ii not quite, equalled in the North-American 
snhgcnus Qtnjchomys \ 

The inevitable conclusion is thus forced upon us that the genus 
He.spei omys must he abolished altogether, and the species united 

1 In the widely spread white-footed Field-Mouso of JV. Vmer ica (Cricetus leu - 
copes, as it will now have to be called), northern specimens have deep and 
distinct check-pouehes, while in southern ones tlioy are, at least in spirit-speci¬ 
mens, almost inappreciable. See Allen, Bull. Mus. Comp. Zool. i. p. 2 2\) (1801)), 
and Couos, Mon. JN. Am. Rod. p. 07 (1877). 

2 E. g. Cricetus palusfris or longicandatus. 

3 Among which are included Cricetus leucopus , califomicus , aureoles , taylori , 
ituchtyuneuw, truei , a rtceus, and mcxicanm. 

* Nee, for example, t he teeth of Cricetus ( Wupidomys) tcucodactylw*, fatimanus , 
'•ihjMchiasfi, hHisfaculib, or set aim 

' Of winch the species are Cn< eins Uu'oyasti, and C torrid us. 
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with the Old-World Hamsters under the name of Cricetus , the latter 
group, however, forming iUelf a subgenus, equal in rank to those 
now commonly admitted among the American Vesper-Mice. 

This change, large as it is, will be rendered rather less unaccept¬ 
able by the consideration that the name Hesperomys 1 has itself, by 
the strict laws of nomenclature, no possible claim to adoption, being 
antedated not only by Calomys a , Waterh., and the other earlier names 
of the same author, and by Ehymodontia , F. Guv. but also by 
Akodon , Meyen 4 , founded on a now almost unrecognizable specimen 
belonging to Waterhouse’s subgeuns “ llabrothrix." That this name 
would have been brought up and forced into use may be looked upon 
as certain, and in fact the first step in this direction has been taken 
by the substitution of Akodon lor Habrothrix in Trouessart’s list of 
Rodents \ From the point of view ot nomenclature, therefore, the 
junction of Cricetus and Hesperomys is not so wholly a misfortune 
as it otherwise might have been. 

As to changes in specific names, it fortunately happens that those 
used in the two genera have for the most part been different, the 
two species mentioned in the subjoined footnote 11 representing ap¬ 
parently all the necessary alterations. 

Then as to the geographical distribution of the two forms, nothing 
is more natural than that a genus ranging all over America, from 
British Columbia to Cape Horn, should also he found, like the majority 
of the mo*t typical North-American genera, in Siberia, China, and 
the Eastern Paleearctic Region generally. 

With regard to the opinions of other authors on the relations of 
Cricetus to Hesperomys , it is interesting to find that in Dr. Wingc’s, 
recent careful and elaborate work 7 on the Rodents of Lagoa Santa, 
Brazil (a work in which the whole interrelations of the Rodents are 
freshly considered and described), the differences between Cricetus 
and Hesperomys are shown to he almost nil s , and that in the Synopsis 
of the Muridae he has had to separate the genera merely into those 
from the Old World and those from the New He does not, how¬ 
ever, notice the necessity for actually uniting Cricetus with Hes¬ 
peromys , no doubt because of the very different standard of generic 
rank he adopts. Thus he recognizes the well-known Subgenera 
Habrothrix, Oxymycterus , Scapteromys , Calomys, and lihipidomys 
all as full genera, and therefore naturally admits Cricetus also. I 

1 Zool. Voy. * Beagle,* Maium. p. 75 (1839). 

2 P. Z. 8. 1837, p. 21. 

3 Anti. Sci. Nat. vi. p. 168(1837). 

4 N. Act. Ao. Leop. xvi. p. 000 (1833\ 

’ Bull. Soc. Sci. Anvers, 1KH0, p. 140. 

15 Cricetus obscurns , M.-Edw., nec Hesperomys obscurus, Water) i., may stand 
as C . mongolicus . 

Cricetus tougicaudatus, M.-Edw., noc Hesperomys longieaudatus, Bonn., as C\ 
chwensts. 

Cricetus ciuervus , Gerrard, Cat. Bones Mamin. B.M. p. 172 (1862), appears 
never to have been described, and does not therefore invalidate the specific 
name of my Cricetus ( Thwuasomys) cine reus , P. Z. 8. 1882, p. 108. 

7 E Museo Lundii, vol. iii. 1887. 

A.c. p. 11. • //. c. p. 125 
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cannot, however, at all agree that these groups are of generic rank, 
and prefer for the present to adopt the generally recognized views 
on the subject. On this point, when criticising my own arrangement 
of the Vesper-Mice 1 , Dr. Wingc writes 2 * : “ It is not right to recognize 
HabrothriVy Oxymycterus , and others as subgenera , and yet at the 
same time to admit genera of such a low grade as Si g mo don and 
Neotoma which might almost be united to the Old-World Cricetus, 
or as Rkcithrodon and Ochetodon , which do not even deserve sub¬ 
generic distinction.” 

In answer to this, I can only say that my error, if error it be, in 
allowing genera of such a low grade as these quoted, will not be 
mended by the recognition of more groups, of lower rank still,—groups 
which 1 and all other previous authors have only looked upon as 
subgenera at most. In fact on this point I feel, with Dr. Cones 4 , 
that the proper way out of the difficulty will he rather by the lump¬ 
ing together of many of the present low-grade genera than by the 
recognition of more still less strongly marked generic groups. 

EXPLANATION OF PLATE V. 

Fig 1. Skull i if Dcouufsferrugouus ; natural size. 

2 5 lotto, upper, lower. hide and front views; twice natural size. 

b 7. Left impel molars oj ditto; magnified about 7 tunes. 

8 Right lower molars of ditto. 

0-10. Left upper molars of one of the CYieetmie ( ('nrvhtsjrnim alarms) 
and one of the Murime {Mas out fad a); magnified about 5 and 7 
times respectively. 


5. On a new Penmtula from the Bahamas. By G. Herbert 
Fowler, B.A., Ph.l)., Assistant to the Jodrell Professor 
of Zoology, l T niversity College, London. 

[Received February 14, 1888. ) 

(Plate VI.) 

A fine example of a new Pennatula , sent by Mr. Blake, the late 
Governor of the Bahama Islands, to Prof. E. Itay Lauke&tcr, has 
been handed to me for description : I propose for it the name of 

Pennatula bellissima, sp. n. (Plate VI.) 

Pennatula with 25-29 autozooids on a mature leaf, each with 
eight strong marginal spines, arranged in 2-3 rows, and continued on 
to the dorsal surface of the lachis as a single row of immature 

1 P. Z. S. 1884, p. 448. 2 L. «•. p. 144. 

* I do not think that Dr. Wing© can have had a specimen of Neotoma before 

him when writing this remark, as of all tbe groups of American Criedi none is 
so distinct or so absolutely different from the rest as this is. The form in which 
his disparagement of Sigmdon and Neotoma is put, however, is a singular com¬ 
ment on tbe results of the present paper. 

4 Mon. N. Am. Rod. p. 32 (1877). 
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autozooids, which are devoid of tentacles. Siphonozooids richly set 
all over the ventral surface of the rachis except in the median ventral 
groove, one row running from this surface halfway up the concave 
borders of the leaves, while a second row passes dorsally aud 
anteriorly between the leaves to meet with the row of immature 
autozooids on the latero-dorsal surface. Leaves triangular in outline, 
charged with long, fusiform, salmon-pink spicules. 

The colony, as is so frequently the case with Pennatulida, is 
imperfect above, the top presumably having been bitten off and the 
wound scarred over. The dimensions given- below are therefore in 
some points unreliable. 

The colour of the greater part of the colony is of a beautiful 
salmon-pink, shading off to a whitish yellow on much of the stalk 
and rachis, and also in the centres of the leaves— parts where the 
spicules, to which the colour is due, art* more thinly scattered. 

The stalk, which expands slightly below, is on its upper third 
expanded iuto the bulbous enlargement so constantly met with in 
the genus, and is here of the same brilliant salmon-pink tint as the 
polyps and leaves. The rachis is marked both dorsallv and ventrally 
by a deep groove which is entirely free both from siphonozooids and 
immature autozooids. 

The siphonozooids (fig. l)are placed mainly on the ventral surface of 
the rachis, where they are roughly arranged in oblique ventro-dor^al 
rows. They are especially massed at the bases of the haves, from 
which points start two rows of siphonozooids, the one 1 unning about 
halfway up tlic concave (lower) border of the leaf itself; while 


Fi". 1. 



A young leaf showing the triangular shape, tho dorsal row of immature auto¬ 
zooids, and the ventral row of siphonozooids appearing as small spikes. 
Natural size. 

the other passes upwards on the rachis between the leaves, and, 
bending still further upwards, generally meets the line of immature 
autozooids at an acute angle on the latero-dorsal surface of the rachis, 
close to the line of attachment of the leaf next above. The siphono¬ 
zooids are not separable into two types by size or other character, 
and are indistinguishable from the immature autozooids at the point 
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where the two meet. No lateral stripe of siphonozooids is to be 
found below the lowermost leaves. In transverse section the siphon¬ 
ozooids agree with that figured by Hickson (Phil. Trans, vol. 174, 
pi. li. fia:. 10), and exhibit a strong siphonoglyphe (ciliated groove) 
at the abaxial end of the stomatodaeum. 

The leaves are placed very obliquely on the rachis, the line of 
attachment being dorso-ventral. They are approximately triangular 
in outline, the free sides of the triangle being slightly curved in the 
usual manner. While the lowermost leaves are placed slightly 
opposite to each other, those in the middle alternate, and the upper¬ 
most are again opposite. There are fourteen pairs of leaves in all, 
in the sole specimen ; of these only the two low r est are rudimentary, 
that on the left side being less advanced in development than the 
corresponding one on the right. All the leaves are much contorted, 
a result probably due to death-struggles. 

The autozooids (fig. 2) are borne on the uppermost (convex) edge, 


Pig. 2. 



Transverse section through an immature autozooid. The loaf* is hounded 
above and below by ectoderm, underneath which lies the thick layer 
of mesoghra (mesoderm), containing spaces filled by spicules previous 
to docaleifieulion. The stomal rnhvtnn, suspended by the usual eight 
mesenteries in the crelenteron, is lined internally by invagmated ecto¬ 
derm, of winch the lower (abaxial) three fifths are formed of long 
columnar cells, bearing stout cilia, and constituting a siphonoglypbe 
{vide p. KIM), X 210. 


and in a well-grown leaf are 23 29 in number, arranged in three 
rows, a median and two lateral. In a less mature leaf, such as that 
figured, they are fewer in number and form 1-2 rows only. They are 
4-7 millim. in length, richly charged with the characteristic spicules, 
and surmounted by eight strong marginal spines, which may be 2 
millim. long. Along the dorsal end of the convex border of the 
leaf they are continued as a row of immature autozooids of varying 
number, of which the foremost are placed on the rachis, and may- 
even extend to the base of the leaf next above. As has been already 
stated, thev generally meet at an acute angle with the row of siphon- 
ozooids which runs upwards from the ventral surface between the 
leaves. 

Proc. Zool. Soc.— 1888, No. X. 


10 
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The appearances seen in a transverse section of the immature 
autozooids are of some interest, and bear out the conclusions of 
Hickson (/oc. cit.) and of Wilson ( M Development of Renilla” Phil. 
Trans, vol. 174, p. 723). These immature polyps are not as yet 
provided with tentacles, but possess stomatodsea and the usual eight 
mesenteries. Of these latter, the two axial (dorsal) mesenteries, in 
the youngest autozooids, as in the mature siphonozooids, alone 
exhibit mesenterial filaments of the characteristic bilohate shape; 
the cells of which the lobes are constituted contain deeply staining 
nuclei, and histologically agree with the ectoderm of the stomato- 
dceum from which they are derived. As was shown by Hickson, no 
siphonoglyphe is recognizable in the mature autozooids of Penn at via ; 
but in the youngest autozooids, which are much compressed at right 
angles to the usual direction (r.e., in an axial-abaxial plane), I find 
that the whole of the abaxial side of the stoinatodanun is clothed by 
very long columnar cells, with numerous deeply staining nuclei, and 
hearing long stout cilia, these appearances being entirely character¬ 
istic of a siphonoglyphe ; this region is marked off from the remain¬ 
ing three filths of the stomatodueum by a ridge on either side, and 
constitutes indisputably a true siphonoglyphe. The somewhat older 
autozooids, which are nevertheless hardly mature, exhibit filaments 
on the lower six, as well as on the axial two, mesenteries ; these 
filaments are of endodermic origin, and (onsist merely of an aggrega¬ 
tion of pyriform cells, resembling those figured by Wilson (/. c. 
pi. lx. figs. 145, 14b), but more swollen. Proportionately to their 
age and development, the siphonoglyphe of the autozooids becomes 
less and less marked, till in the fully mature polyps no trace of it is 
to be recognized. 

This occurrence of a siphonoglyphe in the ontogeny of the auto¬ 
zooids is a point of some considerable interest. Knowing so little as 
we do of the stimulus that causes a developing ovum to recapitulate 
its ancestial history, we should hardly be justified in asserting that 
such recapitulation might not also occur m asexual reproduction. 
The colonial ancestor ol the Oitactinim (Aleyonaria) resembled the 
existing AIcyoninm in the absence of dimorphism and the possession 
of a siphonoglyphe ; morphological differentiation, correlated with 
division of labour, resulted, among such descendants as the Pcnna - 
tulida , in the production of autozooids (nutritive and sexual polyps, 
devoid of a siphonoglyphe) and of siphonozooids (circulatory or 
respiratory polyps, incapable of generation and of nutrition, but 
provided with a strong siphonogly pbe in order to effect the circula¬ 
tion of “ chylacpieous fluid ” through the colony). If then, as appears 
to me to be the case, tiie very considerable size and number of the 
siphonozooids contrasted with the paucity of the immature autozooids, 
together with the loss of the siphonoglyphe as maturity is attained, 
point to the functional uselessness of this organ in the young buds, 
we are driven to the conclusion that we have here to deal with a ease 
in which asexual ontogeny is repeating phylogeny. 

As was described by Wilson (Mitth. Zool. Sta. Neapel, v.) in the 
buds of Remlla , the two axial mesenterial filaments appear before 
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the remaining six, and supply the young polyp with nutritive fluid 
from below ; this possible function of the siphonoglyphe is therefore 
forestalled. Further observations on similar conditions—gemmation, 
fission, reproduction of lost parts, &c.—are much to be desired. 

The spicules in the polyps, leaves, and rachis, are long and fusi¬ 
form, and apparently triiadmte in section (fig. 3 a ); they are very 
long, measuring from *8 to l*.') millim. Those which colour the 
bulbous swelling on the stalk (fig. 3 b) are dumbbell-shaped, and 
apparently surmounted by a string ridge; they measure about 
*14x*01 millim., and are less strongly tinted than those of the 
feather. The a.m f which is less hard than is geneially the case, is 
tiiangular in section and bent in a hook below. 

Of Pennatulte previously described, the present species comes 

Fig. 3. 



a. Fusiform spicule, distributed over the feather and radii's X 47, b. Dumb- 
bell-shaped spicules from the bulbous swelling of the stalk, X 210. 

nearest to P. no resit (Kolliker, 1 CliaH.’ Hep. Zool. vol. i. p. 2, pi. i. 
figs* 1, 2). From this, however, it differs in the number of the 
rudimentary leaves, the absence of wart-hke protuberances eu the 
concave border of the leaf, the freedom of the mid-dorsal line of the 
rachis, as also in several other points ; while the row of immature 
zooids is characteristic of both forms. 

At two points easily recognizable on the left-hand side of Plate A r I., 
parts of two leaves have apparently been nibbled away, producing a 
marked hypertrophy of the remaining polyps. 

The dimensions are giten in tabular form :— 

millim. 


Total length (incomplete). 178 

Length of rachis . 118 

Diameter of rachis.,. 9 

Breadth of feather. 70 

Length of stalk. (iO 

Diameter of stalk . 4 
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milhra. 


Diameter of bulbous swelling . 7 

Length of leaf . 45 

Width of leaf at base. 12 


The specimen will be deposited in the British Museum, for pur¬ 
poses of reference. 

EXPLANATION OK PLATE VI. 

The figure, which is about one sixth larger than the specimen, is from the 
dorsal aspect, except for an intercalated fragment, near the base of the feather, 
which represents a ventral view. For the drawing I am indebted to the skill 
of Miss Stone. 


March 6, 1888. 

Professor Flower, C.B., LL.D., F.ll.S., President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of February 1888 :— 

The total number of registered additions to the Society's Mena¬ 
gerie during the month of February was 104. Of these 9 were by 
birth, 74 by presentation, 12 by purchase, 4 by exchange, and 5 were 
received on deposit. The total number of departures during the same 
period, by death and removals, was 117. 

The most noticeable additions during the month were :— 

1. A second specimen of Griffith’s Fox (Canis griffitki) t from 
Bussorah, deposited by Mr. H. Hanauer, F.Z.S. 

This specimen is rather smaller than the example from Afghanistan, 
received from Sir O. B. St. John in December last (see svprd , p. H, 
but is otherwise nearly similar. 

2. Four examples of a small and very beautiful Finch (Erythrura 
psittacea) from New Caledonia, purchased February 15th. This 
species is new to the collection, although we have previously had 
examples of an allied form, the Fire-tailed Finch (Erythrura prasina) 
from Java. 

3. Five examples (two cocks and three hens) of the fine Pheasant 
which I have described and figured in the Society’s 4 Proceedings ’ 
(1885, p. 322, pi. xxii.) as PAasianus principalis , presented by 
Major W. Peacocke, R.E., of the Afghan Frontier Commission, and 
received February 27* Major Peacocke’s specimens were captured 
at Akcha in Afghan-Turkest&n, on the 25th January last, and were 
brought home at the special request of Sir Peter Lumsden, F.Z.S., 
who had called Major Peacocke’s attention to the desirability of 
introducing living examples of this splendid Pheasant into Europe. 

The Secretary exhibited, on behalf of Lt.-Col* H# M. Drummond- 
Hay, a specimen of the Desert Wheatear ( Saxicola dcscrti), killed 
near Arbroath, in Scotland, on the 28th of December, 1887, being 
the third instance of the occurrence of this bird in Great Britain. 


The following papers were read:— 
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1. On the Carpus and Tarsus of the Anura. By G. B. 
Howes, F.Z.S., F.L.S., Assistant Professor of Zoology, 
Normal School of Science and R. School of Mines, and 
W. Ridewood. 

[Received March C>, 1888.] 

(Plates VLI.-IX.) 
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I. INTRODUCTION. 

«t. General. —While, during the lust few years, the researches of 
Proc. Zooi» Soo.—1888, No. XI. 11 
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/. Engystornatida*, p. 172. 

g . Dendrobatid®, p. 173. 

h . Ranidae, p. 173. 
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Wiedersheim and his pupil Kehrer, and of Baur (1), have added 
considerably to our knowledge of the limb-skeleton of the Urodela, 
that of the Anura has received much less attention. The most 
important investigations recorded since the classic of Gegenbaur (18), 
are those of Born (3, 5). Briihl has published (11) figures of a 
somewhat extraordinary character, pertaining to some seven or eight 
genera ; but concerning these we have little to say, except that we 
fully endorse Born's criticisms and corrections of them (f>, pp. 48 
et seq .). 

Born’s latest communication purports to be somewhat revolu¬ 
tionary, so far at least as the carpus is concerned (b, }>. G2). It will 
be seen, however, in the sequel, that we are unable to accept his 
determinations; and as the discovery of new elements and relation¬ 
ships has led us to differ from most of our predecessors, in our 
estimate of the morphological value of leading elements of both 
carpus and tarsus, it is binding upon us to preface this paper with 
an account of those observations upon which our dissensions are 
based. In accordance, then, with the exigencies of the case, we shall 
divide the paper into two sections : viz.: — firstly, a general part, in 
which will be given a review of the morphology of the carpal and 
tarsal elements, together with a detailed account of those hitherto 
unrecognized structures, whose discovery lias necessitated a redeter¬ 
mination of the value of any one or more constituents ; and, secondly, 
a special part, in which the leading families will betaken successively, 
the characters of the carpus and tarsus of each being noted in the 
light of the preceding section, and special peculiarities dealt with. 

b. Nomenclature. —Our investigations do not profess to he 
exhaustive ; they leave much to be settled, and we have accordingly 
refrained from introducing a nomenclature which might embody a 
premature expression of homological relationships with the limbs of 
other animals. In dealing with elements whose morphological 
value remains iri the least degree doubtful, we have, for these 
reasons, adopted the nomenclature of Eeker (17) as being the more 
empirical and better suited to our purpose than the alternative one 
of Dugtis (16). 

In describing the pre-hallux (calcar), we have, in order to 
facilitate comparison with the works of our predecessors, adopted 
the older system of nomenclature, calling the outermost digit the 
fifth, the innermost one the pre-hallux or calcar, and that next to it 
the hallux or first digit. 

New terms have been introduced only where unavoidable; and 
some of these are, for reasons already given, purely empirical. 

c. Material. —It will be seen, from the second part of the paper, 
that we have examined the limbs of 37 genera and (iO species— 
adequate representatives of all the leading families as defined by 
Boulenger (7)* with the exception of the Vyscophidee , Dendrophry - 
niscidcB , Amphignathodontida, and Hemiphractidce. For these 
specimens our grateful acknowledgments btc due mainly to Prof. 
Huxley, and to Mr. G. A. Boulenger of the Natural History 
Museum. To the last-named gentleman we are indebted for further 
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aid and advice always most cheerfully given ; while we have to 
tender thanks to Prof. W. K. Parker for useful specimens, to Prof. 
Wiedersheim of Freiburg for the limbs ami a larva of Pipa, to Prof. 
W. N. Parker for some exquisitely preserved tadpoles of the 

Common Frog, and to Dr. G. Baur, of New Haven, Conn., for 

suggestions and advice. 

Some of our best results have been obtained from feet in which 

ossification was just commencing (ex. fig. f>). At this stage the 

outlines of the cartilages are more clearly defined than at the earlier 
ones ( cf . fig. 9), while there is a total absence of any distortion or 
displacement consequent upon complete ossification {cf. figs. f> & (i). 
Identification of this stage by external appearances is very difficult; 
absolute size, moreover, give* no clue to it, for while in a Xenophrys 
measuring 27 millim. from mouth to vent (fig. M) all expectations 
were realized, in a Hrachycephatus of 20 millim. ossification was 
found to be complete. 

d. Methods .—We early discarded the section-cutting method 
employed by Born (3, (i), chiefly because the results finally arrived 
at were less satisfactory than those obtainable from clarified prepara¬ 
tions. Clarification in potash solution (kindly suggested to us by 
Prof. Wiedersheim) was tried, hut relinquished, chiefly on account 
of the difficulties experienced in mounting the preparations. Better 
results were armed at by clarifying in a mixture of ghcerine and 
potash, and mounting permanently in glycerine jelly ; but our best 
results were all obtained by the use of clove oil, which offers 
additional advantages in allowing the preparations to be stained. 
Borax-carmine solution proved most serviceable as a dye; less 
successful preparations were, however, obtained with piero-earmine, 
hoematoxylin, and hismarck-brovvn. 

Our method of procedure was generally as follows :—The limb 
having been carefully skinned, the larger muscles were dissected off, 
in order to facilitate staining. The preparation was next immersed 
for about ten minutes in borax-carmine, and then transferred to 
acid alcohol (7b parts alcohol, 3 parts UNO,, and 22 parts water), 
in order that superfluous stain might beremo\ed; after dehydration 
in absolute alcohol, it was allowed to remain in oil of cloves. The 
final process consisted in carefully picking away the soft parts, little 
by little, with two pairs of small forceps under a simple microscope, 
while the preparation was still immersed in a glass trough of clove 
oil. The smaller preparations were ultimately mounted in Canada 
balsam. 

The above method admits of an examination of all parts in the 
undisturbed state, and consequently of an accurate determination of 
the relationships of apposed surfaces, such as is not possible with anv 
other. Moreover, in that ossific centres, lines of fusion, furrows, or 
outstanding processes are rendered equally obvious, it is manifestly 
not open to objections which might conceivably arise out of exclusive 
reliance upon the section-cutter's art. 


11 * 
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II. GENERAL PART. 

Hind Foot. 

a. Metatarsals and Phalanges. —Setting the pre-hallux aside, the 
1st, 2nd, 3rd, 4th, and nth digits hear, in most genera (rf. foot¬ 
note on p. 178) respectively 2, 2, 3, 4, 3, phalanges, the 4th, or 
outermost digit but one, being the longest. Pip a is alone excep¬ 
tional, for in it the 3rd exceeds tike 4th in length. 

b. Astragalus (a.) and Calcaneus (c .).—These two elements were 
already greatly elongated in the youngest specimens in which their 
presence could be detected. When fully formed, the two bones are 
generally uniform in length ; they are relatively longest in the Tree- 
Frogs, shortest in Pelobaies. When of unequal length, the pre- 
axial bone, or astragalus, is the shoiter. 

Wiedersheim has shown \ in liana esculent a , that the arteria 
interossea perforates the membrane passing between these two bones, 
dorso-ventrally, to reach the plantar surface of the foot. Pelodytes 
is alone exceptional, among all the genera which we have examined, 
in the fact that its astragalus and calcaneus ha\e become greatly elon¬ 
gated subsequent to complete fusion (Plate VIII. fig. 12), in a manner 
strikingly suggestive of the tibia and fibula. The above-named 
artery, however, remains true to its original relationships, a small 
foramen (/.i'., fig. 12) being left for its transmission. In this, as 
in all other genera, neither the astragalus nor calcaneus (however 
much modified) ever undergo any sort of rotation ; they lie side by 
side, invariably cornplanate with the tibia and fibula. 

Wiedersheim has shown further * that in the Urodela ( llano don , 
Salamandrella , Cryptobranchus) a blood-vessel perforates the 
tarsal region apparently, at first sight, in the manner of the above- 
named artery of the Frog. Ilaur has more recently recorded tire 
same fact for Necturus (1, pi. i. figs. 12 & 1 7). Ilyrtl, describing 
the vascular system of Cryptobranchus , says of the crural artery 3 :— 
“horum ossium biga, cui nulla artieulatio intercedit, et quae potius 
textu fibroso in ununi quasi corpus conjungitur, arteriae liostrae 
comniodam praebet oecasionem, trajccta syndesmosi intertarsea, ad 
dorsal'em tarsi reyionem emicandi , quo territorio semel potita, illico 
in duas, paullo post in quatuor arterias digitales communes dorsales 
dilabitur, biuorum digitorum interstitiis dcstiiiatas.” There can be 
little doubt but that this description applies to the vessel noted by 
Wiedersheim. In that it passes ventro-dorsally, however, it differs 
in toto from that of the Frog, but in this it agrees just as closely 
with the arteria brachialis of the fore limb of that animal (cf. p. 1 j(ij. 
These facts tend to show that the perforation in question (foramen 
intertarsi , [auct.J) is probably not homologous with either that of 
the Urodele hind foot, or that of the fore foot in the Frog itself; if 

1 Anatomic* des Frosches, Ecker and Wiedersheim, Part 11Brunswick (1881), 
p. 8b. 

2 “Die ciltoslen Fora ten dea Carpus und Tarsus d. heutigon Ampliibion,” 
Morph. Jahrb. vol. ii. (1870), pp. 421-40."). 

3 Cryptobranchus Japonicus, Schediasma anatomicum. Viudobonae, 18Go. 
p. 113. 
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so, the arteria interossea will not help us in the least in estimating 
the morphological value of the astragalus and calcaneus. 

Wiedcrsheim asserts (3d, p. 211) that in the astragalus we have 

cin vereinigtes Tihiale und Intermedium.” Gegenbaur (18) and 
Born, on the other hand, are inclined to regard the tihiale as its sole 
representative. Proof of the former statement is not forthcoming ; 
and in spite of the most diligent researching, we have been unable 
to discover, at any stage, the remotest trace of anything at all com- 
paiable to a third proximal tarsal. Future research may, perhaps, 
demonstrate its existence; but, mindful of the elongation of the 
earliest rudiments of these elements, we incline to the belief that the 
missing one (? intermedium) has disappeared beyond all recognition, 
even during the embryonic period. 

c. Tarsalia 4 and 3. — In no Anuran foot hitherto described have 
there been recognized more than three distal tarsal elements (tarsalia). 
Examination of the Plates will show that when these remain distinct 
they are directly associated with the hallux and the two next digits 
(ex. Plate VII. figs. {S and 10). The tarsalia of the two outermost 
digits (4th and 5th) would thus appear to he absent. Gegenbaur 
first, drew attention to the existence, in certain genera, of a ligament 
(figs. 10, 17, and 10) which passes between the tarsal of the third 
digit and the head of the fifth metatarsal. lie described its relations 
minutely (1S, p. (i 1), and concluded that “ er reprnsentirt in ligamen- 
tbsem Zustande Theile, die imter anderen Ycrhaltnissen als Knorpcl 
gebildet «*ind.” This structure has been recorded in //y/r/, Rhino - 
derma (Gegenbaur), J'elobutes (Gegenbaur, IS; Bayer, 2). Disco- 
gJossus (Wk derslnim, 3ti. p. 211), and others, and to the list we are 
able to add (cf. Part II.). 

Born says of Phrynv (JJitfo ') vulgaris (3, p. i ll) “ im Band- 
pointer unter der Basis von Metatarsale IV. traf ich einmal einen 
deutlichen Rest von Knorpidgewebe, was die Gegenbaur’sche Deut- 
ung dieses Bandes nls llomologon eines Tarsale IV. durchaus 
bestatigt.” We lind that in the adult of Ahjtes obstetricans this 
ligament (tig. 10) carries a well-marked nodule of cartilage, which 
lies between the applied heads of the 4th and 5th metatarsals. 
That this represents one of the missing tarsals is hardly to be 
doubted from its relationships, but, from its position, it is difficult 
to say which. Gegenbaur goes on to assert (p. (>I), 14 wenn man 
das auf cin blosses Ligament reducirte Tarsusstuck einem der bei den 
iibrigien Ampbibien naehgewiesenen Elementarstiicke vergleichen 
will, so kann man in ihm nur nach Massgabe der Betheiligung des 
Metatarsus das Tarsale 4 und 5 erkennen, welches bei den Tritonen 
schori (lurch cin einziges St tick dargestellt war.” In Bufo , Ilylodes, 
and llyla (Plate VllT. tig. 10) the ligament enters into an extensive 
connection with the head of the fifth metatarsal, like that originally 
figured by Gegenbaur (18, pi. 4. fig. 13) lor the first-named genus. 
It fuses (tig. 23) with the postaxial articular border of this bone, and 
the head of the same is seen to be obviously enlarged as the result of its 
attachment a . It becomes a question of considerable interest, therefore, 

1 See Boulenger (7, p. 303). 

a Cf. Xciwjdtrys, Plate VIII. fig. 17. 
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whether this enlargement may or may not represent a coalesced 5th 
tarsal (as, indeed, Gegenbaur was inclined to believe, pp. (54-65). 
We have failed to detect any trace of segmentation of the cartilage at 
this point. In the Hylida », however, a second ligament is present, 
which passes (tig. 19) from the postaxial wall of the capsule of the 
tarso-inetatarsal joint, upwards and inwards, for attachment to the 
epiphysial cartilage of the astragalus and calcaneus. This ligament 
carries at its outer end a wedge-shaped cartilage, and that we at first 
took to represent the fifth tarsal. Upon reconsideration, however, 
we are disposed to regard it as an ordinary intra-articular cartilage of 
none but physiological significance (for further details see p. 1GH). 
Reflection upon these facts has led u& to the belief that while the 
ligament which passes between the third tarsal and the head of the 
5th metatarsal is the degraded Representative of the 4th and 5th 
tarsalia, the cartilaginous nodule occasionally carried by it is 
exclushely a vestige of the 4th one. Gegenbaur records the 
presence of this ligament in liana csculenta , in addition to the other 
genera named, and we can confirm his statement. In 11 . tempo - 
raria , however, we find no trace of it in the adult, and but a ieeblc 
one in the larva. This fact, while lending additional support to 
Gegenbaur’s original deduction, shows how completely the vestige 
is, as it were, disappearing under our eyes. 

d. Tarsalia 2 and .4 (Os cuhoideum ).— We lia\ e already stated that 
three tarsal elements may exist; on the other hand, the outermost 
two of these may not uinfrequently be replaced in a long bone 
(euboideum), represented in its typical condition at 2 ' in figs. 17, 
24, 27, 29, 51, & 35. it will be obsened in all these cases 
that this structure overlies, more or less completely, the metatarsaha 
of the 2nd and 3rd digits ; comparison of the same with those forms 
in which the three tarsalia are found ( Bombinator or Alytes, figs. S 
& 10) leaves little doubt but that the bone represents a confluence 
of the tarsalia of the 2nd and 5rd digits, as asserted by all recent 
authorities. 

In some cases, however, examination of the adult limb would 
appear to render this questionable. For example : in Hyla ccerulea 
(fig. 19), in which two tarsalia are alone present, the larger one 
is little, if at all, related to the 2nd metatarsal—the head of which 
is in apposition with the second and smaller element. Com¬ 
parison of this tarsus with that possessed of the three tarsalia 
(figs. 8 & 10) renders it hard, indeed, to say which two elements 
are represented in the Tree-Frog. Born has already experienced 
this diificulty in dealing (6, p. 445) with the adults of Phryne 
vulgaris and Bufo variabiltSy and he admits his inability to settle 
the question, for want of embryological material. 

On turning to the larva of llyla (fig. 21), we find that the outer 
of the two elements has (unlike that of the adult) more than twice 
the bulk of its fellow, while it agrees in every detail with the cuboi- 
deurn in its most typical form (cf. Xenophrys , fig. 17). Examina¬ 
tion of this element side by side with that of the adult limb (fig. 19) 
shows that its growth is arrested early in development: it shows. 
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further, that the connection between the innermost tarsal (1) and 
the head of the second digit is purely secondary, and that the first- 
named is really the tarsal of the hallux, displaced, as it were, in 
sympathy with its dwarfed neighbour. 

Ecker speaks (17, p. Gl) of the cuboideurn in Bufo as consisting 
of two pieces. We find that in that genus, as in Leptodactylus, a 
similar shortening up of this bone takes place (cf. fig. 23 ); there 
can be little doubt therefore that Ecker was misled by that, pre¬ 
cisely in the manner indicated above. 

The cuboideurn, then, must be held to represent the confluent 
tarsalia 2 and 3. We have to record its presence in the Ranidce, 
Dendrobatidce , Enyystomatidce, Cystiynathidcc , Bufonidce , Ilylidce , 
Dactylelhnda\ and Pipa, 

e. Tamale 1 (Hallux tarsal) (l).—This element is of very constant 
occurrence. Its relations in the Discoylossidce are exceptional and, 
as will be shown below (fig"*. 8 & 10), interesting; it lies in them 
under cover of the naviculare (/<’), interposed between it and the 1st 
metatarsal. Gegenbaur appears, in dealing witli Bambino tor , to 
have mistaken the naviculare for the first tarsal (18, pi. fi. fig. 11) ; 
but this is not to be wondered at, in consideration of the small size 
of the latter. It is wanting as a distinct element in old specimens 
of Xannophrys and Phrytuscus , and we have found that it fuses in 
both genera with the mmrulare. Horn has described and figured 
it accurately in Ran a esculenta. Concerning R. temporariu he says 

p. Tl J) that it “ irnmer in Laufe der Outogenese bis auf uner- 
hebliche Spuren schwindet.” Strictly speaking, this is not the case, 
for we are in possession of old examples in which it had persisted 
os a distinct element (woodcut, p. i/G, fig. C, I). We are inclined 
moreover to believe that instead of undergoing suppression, as Born 
imagines, it more probably fuses with the naviculare as in the two 
above-named genera. 

f. Naviculare and Pre-hallux tarsal .—Ecker regarded the navi¬ 
culare of these animals as analogous (17, p. Gl) with the element so 
named (centrale) in the tarsi of the higher animals. Gegenbaur, on 
the other hand, who, as before stated, confused it with the hallux- 
tarsal, sums up his conclusions in the words (18, p. G7), “ eiu 
Ceutrale fehlt.” Born adopts this view; hut he differs from 
Gegenbaur in that lie regards the naviculare as the basal segment 
(tarsale) of the pre-hallux. lie writes (d, p. 448), “ von diesen 
[segments of the pre-hallux) liegt der erste in einer Keihe mit 
den Tarsalknorpeln, welche Metatarsustrager bind, ahmt diesclben in 
Form und Stmctur nach und ist von den Autoren auch, wie 
erwahnt, immerals ‘typischer* Tarsalknorpel aufgefasst worden.” 
Born’s determination has been adopted by all subsequent writers. 
It will thus be seen that the two views entertained as to the mor¬ 
phological value of the naviculare are diametrically opposed, and 
that a settlement of their differences is indispensable to the full 
determination of the value of the distal preaxial elements. We 
have already drawn attention to the fact that the naviculare of the 
Discoylossidce (ex. Bombinator, fig. 8, Alytes , fig. 10) is wedged ill 
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between the first tarsal and the astragalus, being in fact absolutely 
central and in a position which cannot, by any stretch of imagina¬ 
tion, be said to be “ in einer Reihe mit den Tarsalknorpeln.” It 
would be more correct to say that the 1st metatarsal, 1st tarsal, and 
navieulare are here disposed lineally. 

Examination of the Plates will show that the relative size of the 
navieulare is in no way propoidonate to that of the pre-hallux, as 
might be expected were Porn’s hypothesis tenable (cf. figs. 3, 10, 12, 
& 17); it is rather the reverse. Choice appears to lie between two 
alternatives : the navieulare has cither grown in and displaced the 
hallux tarsal proximally (as the Discoglossichp would suggest, figs. 

8 & 10, in which ease the condition of the latter would, in this 
family, he secondary) or it has undergone a reduction proportionate 
with an increase in size of the same. Recent observers are agreed 
as to the lowly position of the Discoglossida* \ and it therefore 
becomes a question ot’ first importance as to how far the arrangement 
just described in them is primary. 

In the youngest Discoglossidce examined by us (cf. p. I (if), no 
appreciable difference could be detected in the relative proportions 
of the two elements under consideration as compared with the adult; 
we have hero, then, strong reason for regarding the condition exempli¬ 
fied in them as really primary. The matter, howe\er, presses still 
more closely. Examination of those forms in which the pre-hallux 
is regularly segmented (fig. 19), shows that that segment which 
Born regards as its metatarsal ( ph . i.) is generally disposed in a 
line with the navieulare, n' (cf. figs. 13 & 19). In Pehdyics, how¬ 
ever (fig. 13), and less conspicuously in Ahjtes (fig. 10) and light y 
the first-named element is intimately connected with the adjacent 
hallux-tarsal (1) by means of a well-defined ligament, which runs 
distally to the naviculate. Comparison of this ligament with that 
previously referred to as the representative of the 4th and 3th 
tarsalia, leaves little room for doubting, if argument from analogy 
is woith anything, that Borns metatarsal of the pre-hallux is, in 
reality, its tarsal. If this be admitted, there can no longer be any 
doubt of the homology of Ecker’s navieulare (n*) with the os centralc 
tarsi. 

This determination brings the tarsus of the Anura into closer 
harmony with that of the other and, especially, the higher Vertebrata 
than is now generally admitted, while it sets at rest further doubt as 
to the value of the hallux-tarsal. 

Finally, Eeker has shown (17, p. 128) that the tendon of the 
adductor longus digiti prirni muscle ( m.a.L of woodcut, fig. C, p. 176) 
is inserted into the navieulare. We have found this to be invari¬ 
ably the case whether the hallux-tarsal is present or absent. It 
follows, therefore, that all possible source of confusion between that 
element and the navieulare is at an end. 

g. Pre-hallux (Calcar). —The skeleton of the pre-hallux was first 
figured by Rosenhof (32) ; he described it ( Pelobates , p. 84) in the 
words u tandem etiam in sceleto hoc notari meretur singularis quidam 
1 Cf. Cope (12, p. 104) and Boulengcr (7. p. 444). 
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spurisque unguis." It has been likened by some anatomists to a 
single clement in the tarsus (ex. entoouneiform, Owen, 31, p. 184) ; it 
is, however, unnecessary to recapitulate these comparisons in detail. 

All recent writers are agreed as to the variable nature of the pre¬ 
hallux, but the range of this has not yet been fully recorded. As 
will be seen from an examination of our figures, it is very inconstant 
in size, shape, and detailed characters. For example : in the adult 
Xenuphrys (fig. 17), it consists of a single elongated cartilage which 
ossifies very late in life, whereas in Hyla (fig. 1!)) it attains a much 
greater development, and is segmented into four pieces. Disparity 
in size is by no means confined to members of different families, for 
in Pehbntes -—the type of the family to which Xenophrys belongs— 
the calcar, while counting of a single piece, attains enormous pro¬ 
portions and ossifies very early *. In this burrowing genus the 
calcar supports the well-known horny blade, by means of which the 
animal is enabled to shovel up the earth. This being so, its early 
ossification is distinctly associated with the functional requirements 
of the ease. 

Horn at first ascribed (3, p. 148) four segments to this structure 
in h-mtu, lhtfo, and others. In Ins later researches, however, he 
records considerable variation in the same, stating (fi, p. til), 
“wcchselt doeh die Stuekzahl liana psculcnta, zwischeu zwei 
und tier, hei /Info vanabtfis, zwhehon drei mid fiinf.” Our 
fig*. 19 \ \\) a agree very well with hi* description, while they 
repicsent the maximum segmentation into lineally disposed elements 
obseived in any specimen. AY e have already shown reason for 
regarding Horn’s basal pre-hallux segment as the cent rale (natien- 
elare), wiienee it follows that in no known Amiran does the calcar, 
as (hfinid by us, ever consist of more than four true segments. 
Tliis maximum number is reached in Jhfo 1 (?), ITyht, Hyhtrana, 
Lrpfoi/acfyfns, Xofofmna, and liana —representatives, that is to say, 
of four distinct families. 

Incident upon the foregoing there arises the question as to 
whether the unsegtnented condition of the pre-hallux is the more 
primitive one, or vice versa. If the latter be the case, traces of 
segmentation ought to be forthcoming in the larva' of those forms 
possessed of the single piece. Horn accords to liana esculenta a 
maximum of three pieces. In old Tadpoles of R. ten/poraria , 
however, we have detected the presence of four distinct segments of 
hyaline cartilage: the terminal one of these early degenerates and 
becomes eventually fibrous, and not until then can that fusion of the 
parts which Horn describes * take place. The facts recorded by this 
author alone for Ifyla and lhtfo (Pfiryne) ((>, pi. 1. figs. 2 & 3) 
are, in themselves, sufficient to show that the lineally segmented 
condition is most probably the primitive one. 

We are doubtful as to how far the one or two pieces, met with in 

1 Horn makes tlm assertion (<>, p. 51>J that it here bears originally two pha¬ 
langes tliis we cannot confirm. 

54 Horn (<>, ]>. til). We have not observed it. 

'* j>. f>(>. We havo not observed this. 
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adults of certain species, may or may not arise by confluence or 
suppression of individual segments ( cf ’ fig. 8); future research must 
decide this question. 

There remain two most important questions. 1, If the segmented 
condition be the more primitive, may not the whole pre-hallux repre¬ 
sent a shortened-up digit? and 2, May not this supposed sixth digit 
represent a lost ray of the ichtbyopterygium ? 

In Nannophrys , Phyllomedusa (fig. 1!) a), Rftombophryae, and 
especially in some species of Hyla , the pre-hallux has quite a digiti- 
form aspect, comparing, at first sight, very favourably with the 
reduced pollex of the fore limb, the homology of which with the 
other digits nobody disputes (cf. Plate VIII. figs. IS a & 20). 

That the pre-hallux may, in a sense, resemble the pollex is clear 
from the preceding; but it must not be forgotten that this resem¬ 
blance is most marked in the specialized Tree-Frogs. Its segments 1 
are, in the embryo, more digitiform than in the adult; and taking all 
facts into consideration, we incline to a belief in a preponderance 
of the resemblances over the differences between this structure and 
a normal digit. 

The second difficulty is not easily to be met. That the pre- 
hallux takes on certain of the essential relationships of a digit is 
beyond dispute. That it really represents one is another question. 

The tarsal of the pre-hallux is, in most cases, in definite articu¬ 
lation with the head of the uaviculare (cf. Pelodytes , fig. 13). In 
many forms its second segment is the largest (ex. fig. 27); when 
this is the case, that may be disposed parallel with tin* metatarsals, 
in a manner strikingly suggestive of a serial homology (cf. Xenopus , 
fig. 3, and Pseudis , fig. 27). In Xenop/irys , llyhi (figs. 17 and 
19), and other genera, this supposed metatarsal sends forwards (back¬ 
wards in situ) a small retral lobe (*); in Ceratophrys (fig. 2-4) 
this attains a considerable development, and in individuals of this 
genus it may exceed in size the body of the segment from which it 
takes its origin. 

Meckel (29) and Cuvier (15) held, and Born (3), Kehrer (24), 
and others still hold the pre-hallux to be a sixth digit. Leydig 
(25), attacking it from a totally different standpoint, argues to the 
contrary. Gegctibaur at first took a similar view, holding (18) it to 
be a secondary structure peculiar to the Anura, and his words are 
echoed by Hofmann (21); subsequently however to the publication 
of Born’s paper, Gegenbaur accepted that authors position, con¬ 
fessing to the same in his well-known text-book. Finally, Born 
asserts, in his latest paper (G, p. 61) “ Ubrigens bin ich jetzt geneigt 
in der starken Variabilitat der Gebilde der scchsten Zehe . . . 
nicht bloss mehr eine Eigenthiimlichkeit zu sehen, die dcrselbem 
als rudimentarem Organ anhaftet, soudern ich sehe in der hiiufigen 
Verschmelzung ein Bestreben ein imrner festeres Skelettstiick als 

1 Van Deen records (34) an instance in which, in liana esculent a t these lay in 
a line with the hallux and supported tho web. His specimen was, unfor¬ 
tunately, a monstrous one, with four hind legs. 
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IJnterlage fur den Fersenhucker, der \ielfach als Grab-Instrument 
benutzt wild, zu gewinneu.” 

We have already nailed attention (p. l.'>0) to the development of 
a retral process from that which we regard as the hallux-meta¬ 
tarsal. In Hyla lichetiata this is completely segmented off (* in 
woodcut, fig. A), forming one of a series of marginal elements, 


Fie. A 



Xlu* pre-hallux • >f oppoMte M(leH m Ilyin tufa unto. Durst! a^jart >. ft. 


which skirt the outer face of the calcar and me, moreover, 
roughly symmetrical on opposite sides. Comparison of this figure 
witIi that of the more normal pie-hallux of 11. crcrulea (Plate 
VIII. fig. Ml) rende*** it tolerably certain that these nodules are 
dismemberments of the main mass. 

It would be supeilluous here to recapitulate the well-known specu¬ 
lations and discussions which turn on the supposed ancestral con¬ 
dition of the pentadactyle limb 1 ; it is more pertinent to point out 
that the evidence against the supposition that all living Amphibia 
and Atnniota have directly inherited a pentadactyle member, is, to 
no inconsiderable extent, based upon the discovery of fragmentary 
cartilages iti no way indistinguishable from these now' under con¬ 
sideration. Such fragments have been discovered flanking both pre- 
and postaxial borders of the one member or the other in even Man 
himself 2 ; and m the ferlile imaginations of Bardeleben, Kehrer (24), 
and others, we find them exalted to the dignity of lost ra\s. The 
last-named author writes (p. 14) “so batten wir also bei der 
Beurtheiiung des Hand- und Fuss-skeletes der Wirbelthiere kiinf- 
tighin nicht mehr von einer pentadactylen, sondern von einer hepta- 
dactylen Urform auszugehen, und von diesern Gesichtspunkte aus 

1 For details and rmnne see ftcgenbnur (19). and Wicderslieim (36), pp. 
204-207 and 229-230; also “ Zur Urgcsch. d. Gliedmassen d. Wirbelth,** ‘ Hum¬ 
boldt,* vol. f>, 1880. 

2 Bardeleben, ‘ Jenaische Zeitsehr. fur Naturwies.’ Bd. 19, N.F. \ii. Supplem.- 
Heft 3, 188ft. (f. Wiedersheim, ‘ Lehrbuch,* p, 224, and 1 Humboldt,* cit. 
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betrachtet, werden auch fiirderhin die * iiberzahfigen * Finger und 
Zehen .... sondern als atavistische Bildungen angesehen werden 
durfcn.” 

Baur is, of all later writers, the one who has done most to combat 
this doctrine. He advances (1, p. 68 et seq.) equally good argu¬ 
ments for regarding these so-called supernumerary digits as purely 
secondary and adaptive structures, laying, at the same time, great 
stress upon their late appearance, especially in the case of the pre¬ 
hallux itself. The advocates of the opposite belief 1 seek shelter under 
the stronghold of the Enaliosauria, but recent investigation at least 
suggests that the paddles of those beasts were specialized derivatives 
of pentadactyle predecessors \ 

"\Ve trust to have already shown satisfactorily that the navieulare 
can no longer be regarded as the hallux-tarsal, as Born supposes ; and 
that admitted, it follows that the pre-hallux conforms to the struc¬ 
tural requirements of a sixth digit. More than this cannot be said 
at present, and further speculation would be useless until the 
connecting link between the cheiropterygium and its piscine pre¬ 
decessor shall have been discovered. For this we look to the 
palaeontologist. 

Setting aside further discussion as to the exact significance of the 
pre-hallux itself, we cannot refrain from regarding that fragmentary 
dismemberment of its outer free border, above represented, as an 
additional argument for the views of Lev dig and Baur. If the con¬ 
verse one he justifiable, we should have ample ground for pleading 
the cause of an octodactyle “ Urforrn,” and this would be primd facte 
no advance at all. 

There is a growing tendency to attach too much importance to 
gristly fiagments such as those now under consideration, and it is 
binding on those who may yet deal with these supposed vestiges 
(especially as manifested in the higher Vertebnita), that they shall 
determine at the outset, with greater accuracy than has hitherto been 
done, what pioeise relationships they bear to the sott parts. If not, 
the question bids fair to be reduced ere long to the condition of a 
reduct to ad absurd tun. 


Fore Foot. 

a. Metacarpah and Phalanges *—The pollex of the Auura under- 

J Parker w riles (P. R. S vol. 42 (1887), p. 57), “ I have frequently noticed 
that aborted parts, like overshadowed plants, are late to appear, and soon 
wither, or are arrested m their growth.’' 

- Baur, kk Bemerkungen uber Sauropterygiu und Tchthyopterygia,” Zool. 
Anzeiger, 188(1, pp 24.V2.32; also “ Din Abstamtmmg d. Anmiolen Wirbelth.,” 
Biolog Ontralbl. Bd. 7 (1887), pp. 481-406. See also “On the Phylogenetic 
Arrangement of the Sauropsida,” ‘ Journal of Morphology/ Boston, vol. i. 
no. 1 (1887), pp. 06-104; the discovery by (Jadow and Baur (herein recorded) 
of supernumerary phalanges in the m an us of Hal tears and Manat ua is rnoHt 
welcome at this juncture. See also Baur, k ‘ Ueber den Ursprung d. Extremi- 
taten der Ichthyopterygia,” Bericlit u. d. xx. Versamiulung ties Oberrheinischen 
Geolog. Vereins, 1887. 
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goes, as will be shown later, a by no means insignificant range of 
modification. In no case, however, is it ever segmented into more 
than three pieces exclusive of its carpal ; it thus never bears more 
than two phalanges. The other four digits hear each, in order of 
succession from within outwaids, 2, 2, 3, 3 phalanges, certain lianidee 
excepted (cf. footnote, p. 178). 

The inner border of the metacarpal of the second digit becomes, 
in the males of certain Anura, as is well known in the case of the 
Common Frog, variously crested or tuberculated in connection with 
the overlying “thumb-pad” (2 r . fig. f>), or for support of the horny 
clasper as in Leptodactylus ( K Mig. 25). Ley dig has recently 
described these modifications with great accuracy (2G), so far as 
they concern the indigenous European forms. 

b. Distal Carpal Elements (Carpalid ),—In the more specialized 
forms certain of these unite with each other or with adjacent 
elements (ex. Ihjla, fig. 20, Rhombophryne , fig. 32) ; and for the 
present we shall exclude such from consideration, dealing only with 
those feet in which the elements remain permanently distinct. 

All previous writers are agreed that in such forms five carpalia 
are represented. While we admit that such may be the case, we 
doubt, ns the sequel will show, the homology of that element which 
our predecessors, not excluding Born (6). interpret as the carpal of 
the 5th digit. 

Carpale 2 (Trapize of Dugcs: Trapezoides of Ecker).—This 
element ((2) of our figures) is never more than insignificantly 
displaced. Examination of any one dtawing will show that it lies 
in a line with the head of the 2nd metacarpal (2') ; and comparison 
of Alytcs tadpole (tig. [)) shows this to he its primitnc position. 

It is usually ot fair size, becoming well ossified. Jn the Disco- 
ylossitUe it undergoes a slight i eduction (Jigs. G & 7), and this reaches 
its maximum, amounting to insignificance in the J of L<ptodactylus 
(fig. 25). Comparison of this carpus with the adult Diseoglossm 
(fig. G) and the iar\al Alytes (fig. [)) is sufficient to show that this 
partial atrophy is to no small extent associated with the specialization 
and enlaigeinent of its metacarpal. 

We have found this element to be free in all hut Brachycephalus , 
l } ipa, and lihomhaphryne . 

Carpalia 3 and -1.—In certain forms these two elements become 
confluent, constituting the nucleus of a large hone (3, 4 k , figs. 
25, 2G, 28), called by Ecker (17, p. 53) the “ capitato-liamatum.” 4 
lu the Discoyloesidic , Velobatida*, and Aglossa , however, carpalia 3 
and 4 are distinct Considering the general affinities of these three 
families, and that there are combined among them all the lowest 
terms of structural detail met with in the whole Order, this point 
of agreement is the more welcome and suggestive. 

Examination of the figs, which we append will show that in the 
two first-named families there is a tendency towards an iucrease in 
size of the 4th carpal and consequent displacement of the 3rd one 
i^cf. figs. 5, 7, and 18). The two, however, lie, in all, practically 
m a line with the 3rd and 4 th metacarpals—absolutely so in the 
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A (/fossa. The represent atives of that family retain then, in this 
feature of their organization, a more primitive condition than do any 
other living Anura. Further comment is needless. 

Carpale 5.—All writers have, up to the present, regarded the 
large element marked l' as the fifth carpal. In the Discoglossida , 
Pelobafida*, and in Xenopus , this is large and distinct; and 
seeing that in the last-named genus the head of the 5th metacarpal 
(5', fig. 4) is especially excavated to receive it, the above-named 
determination would appear to he unassailable. 

In the two first-named families (Discoglossidce and Pefobatida) 
this element has no connection with the metacarpal, for in them there 
runs, from the postaxial border of the 4th carpal to the epiphysial 
cartilage of the 5th metacarpal, a ligamentous hand (*figs. 5, 7, and 
15). This structure courses ventrally to the distal face of the sup¬ 
posed 5th carpal (/r), excluding that from direct connection with the 
adjacent metacarpal. 

The absolute identity of this band with the ligament in the hind 
foot, admitted by all to represent the missing tarsalia 4 (? 5), is 
irrefutable ; and, if argument from analogy is to be trusted, this 
structure may justly be looked upon as a 5th carpal. If so, the 
older determination falls to the ground, and the element k can no 
longer he regarded as distal. We are in a position to substantiate 
this, for the ligament in question carries, in Xenophrys , a well- 
defined nodule of hyaline cartilage which ossifies as age advances 
(5, fig. 10). This ligament is early differentiated, and comparison 
of the higher forms suggests that it represents something which, in 
them, has been lost. 

We trust thus to have shown that the 5th carpal is practically 
absent in the Anura as an order, but that a vestige of it exists in the 
adults of the Discogfossidce and Pelobalida* (in precisely those forms, 
that is, in which we might have expected to find it) r becoming 
ossified and attaining its most full development, so far as is at present 
known, in the genus Xenophrys. 

c. Carpale 1 and Pollex .—The pollex is, in all known Anura, 
relatively small and unimportant. It attains its maximum length 
in certain American Tree-Frogs (cf. Cope, 14, and Boulenger, 7, pp. 
338, 339), and among the Cystignathidre (cf. p. 170); in other 
forms, again, it is very short. Born says of it in Bombinator (0, 
p. 62), “einmal fchlte sie ganz, ein andermal waren sogar zwei 
Phalangen vorhanden Gegenbaur omits it in his well-known figure 
of Bvfo (18, pi. i. fig. 11), wlnle Brocchi denies its existence iu 
Hemiphractus (10, p. 10). We strongly doubt the assertion of the 
first-named author, and we can only attribute it to the fact that he 
relied exclusively upon microscopical sections. Small the pollex 
may be, but absent rarely, so far as our experience goes. 

In all but some few forms the body of the pollex is in articulation 
with a proximal cartilage, po i. (the “ trapezium ” of Ecker, 17, p. 53), 
of somewhat variable character. In its predominant shape, this 
element may be fitly compared with the bowl of a very thick spoon. 
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In Pseudis tadpole and Ilyla (figs. 2G & 20), less conspicuously in 
Bufo and others, it is elongated in the manner of a finger-joint. 
With the exception of Dugrs, who first regarded it (1G) as a meta¬ 
carpal, all investigators have looked upon it as the carpal of the 
pollex. Examination of its detailed relationships and consideration 
of its embryological condition ( Afytcs , fig. 0, po. i.) leave no room for 
doubting the accuracy of the latter determination. 

Assume what form it may, the pollex usually ossifies more 
early in the males than in the females. In the Ranida , for 
example, it remains in the females for a considerable time simple and 
unossified (woodcut, fig. 11, p. 174). This precocious ossification in 
the male sex is clearly the result of its connection with the well- 
known “ thumb-pad,” for it supports that more or less extensively 
in different genera and species. In some forms there is a great 
tendency for it to enter into direct connection with the 2nd meta¬ 
carpal, either by simple apposition or by fusion with the warted 
crest of the same. In the male Discoglossus , however, the reverse 
is the case, for it there appears (fig. G) to have undergone an increase 
in breadth directly proportionate to its diminution in length. Ex¬ 
amination of the living animal shows that this change is an ac¬ 
companiment of one undergone by the “ thumb-pad ; '* for that is, as 
it were, duplicated, its lesser representative being alone supported 
by the pollex. 

In the youngest individuals examined by us (e. g. Ranida and 
Alytes) the pollex had the form of one elongated unseginented 
cartilage. It ossifies as a single element in all Ranidre, Bitftmidce , 
and Discoglossidd* which we have manipulated. On the other 
hand, the like is true only of certain genera in the Cystignathida j , 
Pelohahda*, and 11 g! id a\ 

In all forms examined by us, not cited above, it had become 
more or less thoroughly segmented into two or three pieces {po. ii. to 
po. iv. of figs.). These, in some of the Tree-Frogs especially, take 
on the characters of a metacarpal twice as long as broad and two 
short phalanges. In them and certain other forms it undergoes ail 
elongation at the same time ; in yet others the reverse is the case. 
It must not, however, he imagined that a converse line of modifi¬ 
cation is here set up, for Leptodactyhis (fig. 25), Pelodytes (fig. 11), 
CeratcphrySy and Ca/lu/a all show that, while shortened up, it is still 
segmented into distinct joints; and these, moreover, subsequently 
undergo complete and independent ossification. 

When ossification sets in without previous segmentation, it does 
not spread from one or more definite centres, but it is diffuse and 
irregular. 

In the males of Rhombophryne (fig. 32) and Lynmodynastes (fig. 
28) the pollex is quite calcariforin. The characters of the rest of 
the member are, in both genera, such as to show, beyond doubt, that 
we have here to deal with extremely specialized forms. 

d. Ulnare(Pyramidale ).—Wiedersheirn has shown 1 that in Rana 


‘ Auat. d, Fro^ches,’ Abtli. ii, p. 79, 



156 PROF. G. B. HOWES AND W. RIDEWOOD ON [Mar. 6, 

esculenta the arteria brachialis sends up a branch, which perfo¬ 
rates the carpus ventro-dorsally, for distribution to the integument 
and parts adjacent. In some forms (ex. Discoglossus , figs. 5, 6,/.*.) 
the bones of the proximal row become definitely notched at this 
point, enclosing that which we would term 1 a foramen intercarpi 
for passage of the artery. Born has demonstrated the same fact for 
certain Lacertilia (4, pp. 2-3); while Wiedershiem 2 , Baur (1, 
pi. i. fig. 4), and others have done so, less conspicuously, for the 
Urodela. Examination of the several descriptions and figures shows 
that the perforation invariably takes place between the postaxial 
(ulnare) and central (intermedium) elements of the proximal series. 

In certain Urodeles a confluence takes place between these 
skeletal units ; and when this is the case the ulnare and intermedium 
are invariably those which fuse, and in some of these cases the 
artery in question perforates the confluent mass. Taking this 
fact into consideration it is clear that the ulnare is the only element 
which, under all circumstances, can lie postaxially to the blood¬ 
vessel. Seeing, moreover, that the artery agrees in all investigated 
cases in every known detail of distribution, it is obvious that, in 
it, we have a convenient landmark by which to estimate the mor¬ 
phological value of the proximal carpals. This said, further argu¬ 
ments are unnecessary in order to show that the so called '* pyramid&le ” 
of Dugfes and Ecker is the ulnare, as Gegenbaur showed and as all 
subsequent writers admit. 

e. Lunatum (/.)—The extraordinary position in which the fore 
foot of many living Anura is carried has resulted in a rotation 
of the parts of the same upon the coalesced radius and ulna, of such 
a nature that the distal extremity of the ulna comes to be directed 
towards the palmar surface of the fore foot itself. This rotation is 
most marked in Dactylethra , Hyla, Pelobates , Pseudis, and liana; 
and it is instructive to find that the tadpoles of these genera do not 
exhibit it. The distortion resulting from it is such, that we often 
found it impossible (ex. Pelobates , fig. 18) to obtain a comprehensive 
view of the carpus without first disarticulating the radius. The 
importance of this observation is by no means slight, for there can 
be little doubt but that we are to seek the clue to the remarkable 
delineations of some authors, to displacement of these parts, conse¬ 
quent upon their having flattened them out. 

From what we have said (supra) concerning the course of the 
arteria brachialis , it will be clear that the lunatum can only represent 
the radiale or the intermedium—one or both—of the less modified 
forms. Gegenbaur was unable to make up his mind (18, p. 13) as 
to whether this bone represents a confluence of these two elements 
or a persistent radiale—the intermedium having disappeared. He 
further suggested the possibility that the last-named may have been 
absorbed by the radius and ulna during coalescence. 

Born puts forward, in his latest communication (6, p, 62), the 
startling supposition that the lunatum is the intermedium. He bases 

1 Uniformly with the/, intertarsi of the hind foot (p. 144). 

a Morph, Jafirb. vol. 2. (1876). 
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his deduction upon appearances presented to him in sections of two 
“ vierbeinigen Alyteslarven.” On p. 158 will be found a full state¬ 
ment of our reasons for refusing to accept the main observation upon 
which this view it based ; consideration thereof will show that even 
if that be reliable, there are still insufficient grounds for assuming 
e vestiyio that the lunatum is the intermedium. 

When, to the above, we add that all attempts to discover at any 
stage, in its proper place, a trace of a third proximal carpal clement, 
have failed us, there is nothing left us but to record our belief that 
the lunatum represents the radiale alone, and that all traces of the 
intermedium have vanished from even the ontogenetic record (cf. 
hind foot, p. 145). 

f. Postaxial Centrale (5th carpal of earlier observers.) (k ).— 
We have discussed this element sufficiently under the head of 
“ carpal 5 ” (p. 151) to render further details needless. It is present 
as a distinct element only in the lower families ; its great size and 
comparative uniformity are its most striking features. If the mor¬ 
phological value claimed by us (p. 154) for that new element which 
we interpret as the 5th carpal he accepted, this one, looked at from 
all possible standpoints, can only represent a centrale. We propose 
therefore to term it, in accordance with its position, the postaxial 
centrale, by way of distinction from the element next to be dealt 
with. 

g. Naviculare (“ scaphoide ” of Duges) («.).—This element 
is by far the most troublesome in the whole carpus, if not. in carpus 
and tarsus taken collectively. It may fu*e with others in a manner 
to be described later, hut in all the lower representatives of the 
Order it is permanently distinct. In position it is extremely variable, 
except for the fact that it is preaxial : in Leptodactylus (fig. 25) 
and Ceratophrys , for example, it lies in the proximal row and arti¬ 
culates directly upon the radius ; in the Discogloxsidce and Aglossu, 
on the other hand, it is invariably central, being disposed, in the 
former family, side by side with the postaxial centrale (figs. 4, 5, 
and 7), with which it seems to vie in size. 

Born states (6, p. 62) that in the two “ vierbeinigen Alyteslarven ” 
previously alluded to he found u inmitten des Carpus ein freies, 
wohlabgegrenztes Knorpelchen von halbinondfdrmiger Gestalt;” he 
regards this as the centrale, and adds “ bei zwei anderen Carpen war 
dasselbe mit carpale 5 verwachsen und bildete an demselben einen 
deutlich abgesetzten, zungenformigen Fortsatz ? ” He relied, as we 
have before remarked, upon the section-cutter’s method alone, and con¬ 
sidering that he makes this “ wichtige Fund ” the basis of a revolu¬ 
tionary redetermiuation of the morphological value of certain 
leading constituents of the carpus (coming to regard the naviculare 
as a displaced radiale, and the lunatum as the intermedium), he 
ought, in justice to himself, to have given drawings of a complete 
series of sections, in place of the solitary and somewhat diagrammatic 
one proffered (pi. 1. fig. 5). 

Born’s figure shows that ossification of the metacarpals had set in, 
and, from the circumstances of the case, it is logical to expect that, if 
Paoc. Zool. Soc*—*1888, No. XII. 12 
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his observation be reliable, this supposed centrale ought to be forth¬ 
coming in younger specimens as a distinct element. We have 
examined a large series of specimens, many of which were much 
younger than any which passed through Born’s hands, and they 
showed without exception that the position of his “ centrale ” was 
occupied by the preaxial third of that element regarded by us as the 
postaxial centrale (£, fig. 9). We can confidently assert that in no 
carpus under our hands does this show a trace of either segmentation 
into two, chondrification from two centres, or confluence of distinct 
elements ‘. 

In one specimen we have been able to detect a linear depression on 
the under surface of the cartilage, near the point at which Born’s 
dismemberment appears to have occurred 2 ; and we arc strongly of 
opinion that this groove was present in his specimen, and that the 
section represented 3 by him passed through it. Indeed, his second 
assertion above cited seems, in itself, to confirm this belief. 

In the adults of certain forms the naviculare may lie, as already 
said, more or less completely in the proximal row, preaxially to the 
lunatum and in more or less definite articulation with the radius 
(cf. figs. 6, 18, 30). Iu others it may he ns fully removed from the 
latter (figs. 1, 5, 7). It therefore becomes a question of vital 
importance as to which of these two conditions is the more primi¬ 
tive. 

In examining a large series oflarvae of the Edible Frog, measuring 
each about 20 mm. from snout to vent, we were not a little surprised to 
find that the naviculare varied greatly in the extent to which it thus 
embraces, as it were, the lunatum. In the adult it comes to lie in 
the proximal row, nearly meeting the radius (», woodcut fig. B, 
p. 174). In a young Bufo of about 20 mm. it was already in 
direct apposition with this bone. In Pi pa (Plate VII. fig. 1), Xe nopus 
(Plate VII. fig. 4), and most llylula (Plate VIII. fig. 20) it is 
strictly central; in one member of the last-named family however 
( Nototrema) it shows a tendency to become proximal m the adult. 

In the adult of Bombina tor (Plate VII. fig. 7), and still more so iu 
that of Discoglossus (fig. 6), it sends up a spur which approaches 
but does not nearly reach the radius. Appeal to development shows 
(figs. 5 & 9) that this spur is a late growth. 

The condition of the parts in the Pelobatidce is deserving of special 
note. It will be seen that in those Anura in which the naviculare 
is most central in position the distal carpaLs are relatively small and 
reduced; in Xenopkrys (fig. 14) and Pvlobates (fig. 18) these are, on 
the contrary, larger and more nearly uniform in size with the other 
elements of the carpus, so much so in the latter genus that the carpus 
has quite a Salamandrine aspect. Here too the naviculare is proximal 

1 Ossification of this element invariably proceeds from one centre. 

a This becomes still more marked in certain forms in which our postaxial 
centrale is confluent with other elements (cf. p. 100). 

8 There are other exceptional peculiarities about this carpus, for whioh we 
find no parallel in our own specimens. 
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(not strictly so in Pelobates), and, at the first glance, we appear to be 
dealing with the least modified term in the scries ; comparison of 
which with the opposite one (ex. fig. 7) would appear to show that 
the nariculare was primarily proximal, and that its central position 
has been assumed as the accompaniment of a reduction of the distal 
carpals. 

The problem is a very perplexing one. If we admit that the 
Pelobatoid fore foot is the more primitive, we are forced to the con¬ 
clusion that the naviculare belongs to the proximal series; if we 
hold the Discoglossid foot to he the more ancestral, we imply that 
the suppression of the earpalia is not a specialized feature 1 . In all 
those cases in which we have obtained sufficiently young larvae, the 
naviculare is central to begin with and free of the radius, its ascending 
process being of secondary origin (cf. Discoglossw, larva and adult, 
figs. 5 & (>). We regard this as conclusive evidence that the navi¬ 
culare does not belong morphologically to the proximal series, and 
hold that the condition of the Pelobatoid limb is a modified one, its 
naviculare having become displaced, in all likelihood at a very early 
stage. Nor must the possibility be overlooked that, in those forms 
in which the naviculare is most completely in articulation with the 
radius, it may have been to a large degree displaced as the direct 
result of enlargement of the second metacarpal ( Leptodactylns , 
fig. 25), or carried up with the enlarging pollex ( Pelodytcs , fig. 11) 
(cf p. 171). These are our reasons for regarding the naviculare 
as a central element, and vve propose to term it, in accordance with 
its position, the preaxial centrale. 

The carpus of the Anura would appear, from the foregoing, to 
possess two enormous centralia. Duplication or triplication of the 
cent ride is well known in many living IJrodeies. Wiedersheim 1 and 
Baur (1) have paid most attention to this question, and the latter 
has adduced weighty arguments (l, pp. GS-G9) in support of the 
view that such duplication is purely secondary. The existence of 
but a solitary centrale in the lowest representatives of the Class 
( Amblystoma , Baur, p. 40), the great variation in the characters and 
assumed relationships of the superadded one, the occasional absence 
of the same ( Neclurus , Cryptobranchm , and others, pp. 20-29), all 
point to the conclusion that in this duplication we have to deal with 
extreme specialization. Turning now to the Anura, we make bold 
to assert that the hind foot of these animals is, except for its great 
elongation and changes incident thereon, if anything, less consider¬ 
ably modified than the anterior member. Wlmt, we ask, could be 
more extraordinary than the position in which the living Xenopus 
carries its fore foot? and may not the appearance of the second 
centrale have been originally associated with some such speciali¬ 
zation ? Taking all facts into consideration, we submit that, as an 

1 It is interesting to observe here that, whereas in Alytes, Bomhinator , 
and Discoqlossus, the ossification of the naviculare precedes that of the earpalia, 
in Xenopkrys op. 4 is the first to ossify, 

* u Ueber dieVermehrungdes Os centrale itn Carpus und Tarsus des Axolotls,” 
Morph. Jahrb. vol. vi. (1880) pp. 581-583. For other references see Baur. 



160 PROF. G. B. HOWES AND W. RIDEWOOD ON [Mar. 6, 

Order, the Anura would appear to be unique among all living animals 
in that they possess, without exception, a double centrale carpi. 

h. Compound structures resulting from the fusion of two or more 
Carpal elements .—Under this head we have designated certain large 
bones, met with only in the adults of the more specialized families 
and in some few isolated genera. 

There can be little doubt but that the great development of our 
postaxial centrale (k) is associated with the peculiar “ tread ” of 
the fore foot of the Anura and with the remarkable distortion which 
the parts of this limb have undergone. In the compound 
structures now to be dealt with, this postaxial centrale forms as it 
were a central nucleus, towards which one or more adjacent elements 
become drawn and with which they amalgamate. The fact that 
the resulting compounds may occur independently in different 
families is sufficient to show that they are, for the most part, of 
nought but physiological significance. 

Capitatum .—We suggest this term 1 for the simplest of the above- 
named structures. It occurs in Petodytes (fig. 1 l) and Pscudophryne 
(fig. 22) (4 k ), being formed, as shown, by the confluence of the 
postaxial centrale and the 4th carpal. 

Cajritato-hamatum. —This term was applied by Eekcr (see infra) 
to a large bone which, in the Edible Frog (3. 4. k, fig. B, woodcut, 
p. 174), carries the 3rd, 4th, and 5th digits. It is formed by the 
confluence of our capitatum with the third carpal. 

We have observed it in the lianid(e % Dendrobatidce , Engystomatida ?, 
Cystignathidee, Bvfonidae , llylidw , and certain others ; it is not 
present in either the Discoglossida *, Pelobatidcc , or Aglossa, It often 
sends up, especially in old individuals, a process along the outer 
face of the ulna (ex. Leptodactylus , fig. 25) for muscular attachment. 
This lobe is absent in the tadpole, and, from its function, it need 
hardly be said that it has nothing to do with articulation upon the 
forearm 2 . 

There sometimes runs along the under surface of this hone a 
longitudinal groove, which terminates posteriorly, in a line with the 
interspace between metaearpals 3 and 4. In old specimens this 
becomes converted into a tubular perforation, which will admit a 
bristle and transmits the ramus lateralis of the ulnar nerve 3 . 

On examination of the adult carpus, doubts might be reasonably 
entertained as to whether both third and fourth carpalia were incor¬ 
porated in this piece. Apart, however, from the fact that in the 
young animal their boundary lines are definable, there is a feature of 
some interest in its mode of attachment. In Jfyla ccerulea (fig. 20) 
and Nototrema there still remains that ligament which, in the 
simpler' forms, passes between the 4th carpal and the head of the 
5th metacarpal; true to its relationships, it arises on a level with 
the head of metacarpal 4 (cf. Xenophrys , fig. 14), and it differs from 

1 Uniformly with Ecker’s capitaio-hamatum (J7, p. 53). 

* As might at ftret be imagined, from Wiedersheim’s fig. (86, pi. 211. 

fig. 177), in which this feature is grossly exaggerated. 

* Cf Ecker and Wiedersheim, • Anat. d. Frosohes,’ part ii. p, 40 and fig! 14. 
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that of this genus only in that it holds the heads of metacp. 4 and 
5 in apposition. 

In its mode of ossification the capitato-hamatnm is variable; in 
the Frog it ossifies in a diffuse •manner, similarly to the unsegmented 
pollex ; in some Cystignathidce ossification proceeds from one definite 
centre. 

In llhombophryne (fig. 32) a still further fusion had taken place 
in both fore feet of the solitary specimen which we examined. This 
consisted, as will be seen, of a coalescence of ail the central and distal 
elements, the two proximal ones alone remaining free. It will be 
shown in the sequel (p. 172) that we have observed in Phryniscus an 
unexpected range of individual variation in the fusion of adjacent 
elements, and we accordingly refrain from proposing a distinctive 
mane for this bone in llhombophryne , one individual only having 
been at our disposal. 

Po&taxiale. — We propose to institute this term for an anomalous 
compound observed only in Pipa (fig. 1, pk). Its ascending pro¬ 
cess and all detailed relationships show that it can only he the product 
of ft fusion between the postaxial centrain and the ulnare. With 
respect to this fusion Pip a stands alone among all known Anura 
whose feet we have examined 1 . The lunatum (?radiale) (/.) has 
undergone reduction consequent upon it, but we do not know sufficient 
of the habits of the animal to hazard a guess as to its functional 
significance. 

III. SPECIAL PART. 

• A. A GLOSS A. 

a. PlIMD/h. 

Examined :— 

Pipa americana : large i$ ; feet of a second adult; a young 
specimen 19 mm. from mouth to vent. 

Fore Foot (Plate VII. figs. 1 & 2). 

The radius and ulna are fiat with knife-like edges, and the dis¬ 
position of these bones is exceptional, in that, unlike what is seen in 
nearly all other Anura, the outer edge of the ulna is directed dorsally. 
As the result of tins, the radius comes to lie in the plane of the ex¬ 
tended hand, while the ulna lies above it. 

The limb-skeleton of this genus was first described and figured 
by Breyer (9). Later C. Mayer, who confirmed BreveCs observations, 
working (28, p. 533) with wet specimens, offered certain criticisms 
upon the observations of Meckel (29) and showed (p. 532), with 
perfect accuracy, that there are six elements in the carpus. The 
later researches of A. J. C. Mayer and others have added but little 
to his description. Carpalia 3 and 4 are perfectly distinct, and it is 
impossible to examine these and other elements without being struck 

1 Born %ures (6, pi. 1. fig. 5) a similar but incomplete fusion in the larva 
of Atyte*, This we have never observed. 
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with the absence of that definiteness of articulation between them, 
met with in nearly all other Anura. Pipa stands alone, as before 
stated (p. 161), with respect to the fusion of the postaxial carpal 
elements; the resulting bone (ph) certainly includes the postaxial 
centrale and the ulnare, but we are unable to say whether our 5th 
carpale is or is not embodied. We incline to the belief that it is 
not. Comparison of the young and adult feet (fig. 2, h) shows that 
this compound undergoes a shortening up during development. Its 
postaxial lobe (* of fig. 1) is of purely physiological significance and 
late in origin. 

Yentrally to the lunatum there is present a large lenticular bone 
(indicated by a dotted line in fig. 1). Baur has shown that, in the 
Urodele hind foot, an element of the tarsus 1 2 may be thus visible 
only on one surface, and hence we have studied with care the rela¬ 
tionships of this clement. It lies wholly out of the plane of the true 
carpal elements and is surrounded by tendinous tissue, while it is 
totally absent in the young specimen at our disposal. We regard 
this combination of characters as proof (hat it is a sesamoid. 

The element marked po . i. is somewhat interesting. In the adult 
it is lenticular, and in articulation with both the navicularc (n) and 
the head of the 2nd metacarpal (2'). It might therefore appear, 
from its relationships, to be the carpal of the second digit. In the 
young specimen, however, it is exceedingly small (fig. 2) and wholly 
destitute of connection with the metacarpal; on comparison with 
Xenopus (fig. 4), in which the carpal of the 2nd digit is distinct, it 
is clear that, it can only represent the carpal of the pollex a , carpal 2 
having, in all probability, become confluent with the navicularc. 
Examination of the young specimen (fig. 2) renders this doubtful, 
for the head of the 2nd metacarpal bears an enlargement, such as 
might conceivably have resulted from a confluence with its carpal. 
Upon this point we have been unable to obtain decisive evidence. 

Hind Foot . 

The most complete observations hitherto made upon the tarsus of 
this genus are those of Mayer (28). The hind foot is, like its fellow 
in front, very anomalous. The astragalus and calcaneus are widely 
separated and fused at their ends, leaving an elliptical hole in the 
middle; the compound thus arising is only twice as long as broad. 
The outer edges of the two bones —t. e. the preaxial border of the 
astragalus and the postaxial one of the calcaneus—are ridged in such 
a manner that each bone is T-shaped in transverse section. 

The 4th and 5th metatarsals articulate directly upon the epiphy¬ 
sial end of the calcaneus, while the remaining three are as it were 
shut out from that of the astragalus by thin lameike of bone. These 
lamellae are seen to be continuations of two out of three bones which 
lie on the ventral side of the tarso-metatarsal joint, and would appear 

1 Centrale 2 of Neduru* (1, p. 20). 

2 The adult limbs at our disposal were skinned before they reached us, hence 
we are unable to make any definite statements concerning the poUex itself. 
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at first sight to be sesamoids (they were described as such by Mayer 
28). The postaxial one lies altogether free of the tarsus, and it is 
beyond doubt, as Gegenbanr 1ms asserted (18, p. 66), a sesamoid. 
The lamina of bone derivative of the middle one has all the relations 
of a reduced cuboideurn of such an animal as the Frog; and we can 
only interpret the bone which gives origin to it as that structure, 
thrust out of position by the great development of the astralagus and 
calcaneus, probably as an accompaniment of the great elongation of 
the metatarsals. 

The third or preaxial bone of the above-named series is clearly 
the naviculare. Firstly, it gives insertion to the tendon of the add. 
longus digiti I. muscle, which feature we have shown (p. 148) to be 
characteristic of that element; secondly, it carries a diminutive 
calcar of two short but ossified segments. 

The young specimen examined shows no trace of distinct lmllux- 
tarsal, nor have we been able to obtain any clue to its whereabouts. 

h . Dactylethrida:. 

Examined :— 

Xenoputs heels : three adults; young tadpole. 

Xenopus ralcaratus : hind ball* of a late tadpole. 

Fore Foot (Plate VII. fig. 4). 

This carpus presents fewer anomalies than that of Pipa . The 
ulnaro (p) is quite distinct ami in no sort of fusion with the post- 
axial centrale (/*)• Our fifth carpal is wanting, hut those of the 
four remaining digits are large and distinct. The nawculare («), is 
in its large size and in the possession of a preaxial spur, rjuite unlike 
that of Piptt. 

As in Pipa, the metacarpals are greatly elongated ; this genus is 
exceptional, however, in the great expansion of the head of the 4th 
one (4') and the excavation of that of the 5th for the reception of a 
special peg of the postaxial centrale (/•). 

The lenticular sesamoid (indicated in a dotted line) lies, in this 
genus, in the line of junction between the radius and ulna, instead of 
being preaxial as in Pipa. 

Hind Foot (Plate VII. fig. 3). 

The astragalus and calcaneus are much more normal than in 
Pipa, their extremities are very broad (fig. 3), and the distal epiphy¬ 
sial cartilage ossifies from three independent centres (see fig. 3). 

There overlies the head of the second metatarsal a small bone (l) 
which is wedged in between it and the centrale (naviculare n ) ; we 
regard this as the tarsal of the hallux, for reasons already given 
(p. 146) in dealing with the same condition in Bufo and the Tree- 
Frog. The bone marked ' 3 we accordingly hold to represent the 
fused tarsalia of the 2ud aud 3rd digits. 

The metatarsals are much elongated and the head of the third one 
(3') is exceptional for its great breddth; seeing that the tarsals are com- 
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planate with these and not displaced ventrally, it follows that the 
hind foot is here, like its fellow in front, much more normal than 
that of Pipa . 

The calcar consists of three slender elements, the proximal one of 
which can only represent a tarsal. 


B. PHANEROGLOSSA. 


Examined: 


a . Discoglossid^r. 


Discoglossus pictus : adult 3 , a young specimen, and a tadpole. 

dtyte* obsteti icans . j | ft ser i es 0 f adults and tadpoles. 
Bombinator tgneus : J ® 1 


Fore Foot (figs. 5, 6, 7, 9). 

Born’s latest communication upon the fore foot in Alytes (6) 
would be little short of revolutionary could his deductions be sub¬ 
stantiated. We have already fully discussed these (p. 157), giving 
our reasons for rejecting them in toto . 

The general plan of the carpus in these three genera is very simi¬ 
lar ; in all, the largest element of the series is our postaxial ccntrale 
( k), and it is in this that ossification first commences. Gegenbaur 
has already called attention to the fact that in Bom bin a tor it is “ nieht 
gar scliwer ” to see in the naviculare(w) the centralc of the Urodela ; 
we have already given our reasons for regarding this element as a 
preaxial centrale(p. 159). 

Gegenbaur says that in Bombinator (18, p. 17) all the carpal 
elements are distinct; we, however, interpret the 5th carpale of all 
our predecessors as a postaxial centrale (p. 1571. Concerning the 
remaining carpalia we are at variance with Born ; he figures an indi¬ 
vidual Alytes larva in which carpale 4 appears to have fused, while 
still cartilaginous, with cp. 5 (our postaxial centrale)—this we have 
never observed. lie also states that in Bombinator a similar con¬ 
fluence may occur between carpalia 2 and 3 while still cartilaginous ; 
and he remarks that these variations “ auf eine Neiguug zum Ueber- 
gang in die fur Rana, Bvfo u. s. f. eharacteristische Carpiisform 
schlie8sen lassen.” We have searched most carefully for traces of 
any such fusion, with negative results; carpalia 1, 2, 3, and 4 being 
throughout distinct in all our specimens. These elements remain for a 
long time unossified in Alytes (fig. 9), they ossify in order 1, 4, 3, 2 ; 
in the interval, however, between the ossification of our postaxial 
centrale and these carpalia, the naviculnre, ulnare, and lunatum 
ossify in the order named. The following is the formula for the 
whole series:— 

h. n. p. L 1, 4, 3, 2. 

The carpal of the 5th digit is represented in all three genera by 
the ligamentous band previously described (p. 154) ; in Alytes this 
carries a tolerably large cartilaginous nodule, which we regard as the 
vestige of the 5th carpale of the Urodela* 
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According to Born (6, p. 62) the rudimentary pollex may, in Bom- 
binator , either bear two phalanges or be wholly absent. In all our 
specimens we find that it bears two segments (po. ii. & iii.), irrespec¬ 
tive of its carpal (po. i.). In Discoglossus and Alytes there is but 
one segment other than the carpal present: in the male Discor/lossus 
this becomes fully ossified and expanded. 

During ossification of the leading elements in Discoglossus , a cen¬ 
tral deposit takes place in each (/. n. fig. 5) ; soon, however, a differ¬ 
entiation of the ossific centre into a superficial spongy annulus and 
a central denser core takes place (p/c, fig. 5), leading up to the 
curious condition of the adult bones (fig, 6) already noted (p. 143). 

Hind Foot (figs. 8 & 10). 

Gegenbaur was in error in asserting (18, p. 60) that in Bombinator 
the separation between the astragalus and calcaneus is complete. 
In even the youngest larva examined by us these two elements had 
already become confluent, healing a common expanded epiphysial 
cartilage. 

Born claims for the same genus (6) a range of individual >ariations 
in the tarsalia far exceeding anything which we have observed. In 
all our specimens the tarsalia of digits 1, 2 9 & 3 are distinct, that of 
the third being invariably the largest. Tarsalia 4 & 5 are represented 
by a ligament, which in Alytes alone carries a nodule of hyaline 
cartilage (p. Mo). 

The navieulare (centrale, n') is, in all, large, and so placed as to 
separate the hallux-tarsal (1) from the astragalus, the epiphysial 
end of which is excavated so receive it. This element is always the 
first to ossify, the calcar follows, tarsalia 1, 2, 3 remaining for a con¬ 
siderable time unossified. 

The calcar netcr consists of more than two segments, and is in all 
small. Born, in opposition to Leydig, regards the solitary piece 
present in Alytes (fig. 10, ph. i.) as the metatarsal (our tarsal) + the 
phalanx of the sixth toe. ”NVe have been unable to detect the pre¬ 
sence, at any stage, of a second segment ; we hold, therefore, that the 
element in question is really the hallux-tarsal. 

b. Pelobatid.e. 

Examined:— 

Xenophrys monticola: 3 specimens measuring respectively 
70, 40, and 26 mm. 

Pelodytes punctatus : 3 adults and a tadpole. 

Felobates/uscus : an adult <S and one very young specimen. 

Fore Foot (figs. 11, 14, 15, 16, 18). 

That which most characterizes the carpus in this family is the 
relatively large size of the four carpalia (cf. p. 158). The 5th 
carpal is represented in a ligament, the detailed relationships of which 
have been already described (p. 154). This, as will be seen in 
%• 15, becomes suddenly constricted at its point of insertion into 
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the head of the outermost metacarpal, especially in Xenophrys , in 
the adult of which it carries a distinct bony element (5, fig. 16), 
regarded by us as a 5th carpal (p. 154). It is worthy of remark 
that in its mode of ossification this element conforms in every 
detail to that observed for the other capalia. 

Born asserts that he found (6, p. 63) in a Pelobates larva a 
centrale carpi, identical with that figured by him in the young of 
Alytes ; and he expresses his doubts as to whether the same does or 
does not regularly fuse with the 5th carpal (our postaxial centrale, k) 
in the adults of both genera. It must suffice to point out that we 
have not here observed the presence of that cartilage which he calls 
the centrale, and the statements already made by us for Alytes 
(p. 158) apply equally to this genus. 

This preaxial centrale (naviculare, n) may or may not reach the 
radius in individuals of a species. In the Pelobates figured (fig. 18) 
it is represented as nearly touching that bone, but in the other 
carpus it did not extend more than halfway towards it. We have 
already stated (p. 159) our reasons for regarding this ascending 
lobe of the naviculare as purely secondary. 

Extremes of modification of the pollex are met with within the 
limits of this small family. In Pelobates and Xenophrys it consists, 
excluding its carpal ( po . i.), of a small stvliform structure which is 
quite unsegmented; in Pelodytes , on the other hand, it is very large 
and swollen (fig. 11, po. i.-iii.) and definitely segmented. In all three 
genera the rotation of the hand upon the fused radius and ulna is 
very marked ; and in Pelodytes this readies its maximum, having 
gone on through more than a right angle (fig. 11). Comparison 
with the other two genera suggests that the great development of 
the pollex may be in some way associated with this distortion ; and 
we aie inclined to ascribe to the same cause a distinct ossification of 
the distal extremity of the ulna here met with (* of fig. 11) \ 

In Pelodytes the carpus is exceptional among those of this family, 
owing to the fusion of the postaxial centrale and fourth carpal to 
form one bone, the capitatum (4. k, fig. 11). 

Hind Foot (figs. 12, 13, 17). 

It is interesting, in the light of the facts concerning the fore foot, 
to note that the extremes of modification undergone by the astragalus 
and calcaneus in the Anura are exemplified in this family. In 
Pelodytes (fig. 12) they are confluent for their whole lengths, much 
elongated and slender in the middle ; in Pelobates they are relatively 
shorter than in any Frog which has come under our notice. Xeno* 
phrys is, in respect to relative length, intermediate between the two. 

The calcar (pre-hallux) attains, as is well known, its maximum 
development in this family. Bosenhof first described and figured 

1 This is not received by the ulna re, as might appear on examination of 
the figure; it lies, in life, ventrally to the line of junction between that bone 
and the lunatuin, It breaks away with great readiness, so much so that we 
originally imagined it to be a distinct element. 
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its skeleton (32), and Gegenbaur, Born, and Bayer (2) have more 
recently redescribed it. Born states that in the larva of Pelobates 
it possesses two phalanges (6, p. 59)—that is to say, there was 
originally a second segment added to that which we regard as its 
metatarsal. While we have not seen this ourselves we are able to 
record the presence of Mich a phalanx in Pelodytes (ph. iii. fig. 13), 
attached at right angles to the metatarsal ( p.h. ii.). In Xenophrys 
the pre-hallux is relatively small, consisting of a single piece 
(fig. 17»p.A) which ossifies late. 

The calcar of Pelobates is set on at right angles to the plane of 
the foot, and, in displacing it fur examination side by side with 
adjacent parts, most observers have hitherto dislodged tarsalia 1 and 
2 from their natural connexions. Born first deseribed the hallux- 
tarsal in this animal (3, p. * 14 (i) ; and we have already shown (p. 148) 
that its relationships to the basal segments of the pre-hallux in 
Pelof/ytes necessitate a revival of the older view concerning the 
morphology of the naviculare. In Xenophrys the hallux-tarsal is 
very large and lozenge-shaped, being wedged in (fig. 17, i) between 
the heads of the 1st and 2nd metatarsals. 

With respect to the remaining tarsulia we find, in this family, as 
with the carpalia, an inconstancy. While in Pelodytes and Pelobates 
tarsnha 2 ami 3 are quite distinct, in Xenophrys (fig. 17, 2 3 ) they 
unite to form the “ cuboidoum ” so well known in the Common Frog. 
In young specimens this hone is in articulation with the outer half 
of the head of metatarsal 2, hut in the adult it becomes shortened 
np in a rnanrner suggestive of Hyla (p. 146 & fig. 19). 

The ligamentous leprcsentative of the 1th and 3th tarsals is well 
marked in all three genera. We are unable to reconcile tin* descrip¬ 
tion and figures of this and the thiid tarsal given by Bayer (2), 
cither with each other or with the feet at our disposal. 


c . IIylid.f,. 

Examined:— 

Hyla peronii; II. freycineti ; II. lickenata i 2 II. ewinyii ; 

5 II. cterulea ; II. albopunctata ; 5 II. arborea , tadpoles. 

Notolrema marsupiafum, 

Phyllomedusa hypnchondrialis : small specimen. 

Pkyllomedusa dacnlcolor : large specimen. 

Fore Foot (fig. 20). 

The characters of both fore and hind feet are very constant 
throughout this family. The rotation of the fore foot upon the 
fused radius and ulna is, in all, very marked. The naviculare is 
central in position in all but Phyllomedusa and Nototrema , in which 
two genera it sends up a radial spur which we have shown to be 
secondary (p. 159). 

The carpalia 3 and 4 have coalesced with the postaxial centrale to 
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form a capitato-hamatum as in the common Frog (3,4, k , fig. 20), upon 
which digits 3, 4, and 5 articulate. This family is unique in respect 
to the retention, subsequent to the incorporation of the 4th carpal 
in this bone, of that ligament (* fig. 20) which, in the simple forms, 
represents the 5th carpal (cf. p. 160). In Xenophrys (fig. 15) it will 
be seen that the fourth carpal is wedge-shaped postero-externally, 
extending over the inner half of the head of the fourth metacarpal; 
it is from this point that the ligament in question arises in both Xeno¬ 
phrys and Ilyla , and we hold this as proof conclusive that the 4th 
carpal is, in the latter, represented in the manner described. 

Carpalia 1 and 2 are both distinct, the carpal of the pollex being 
elongated and slightly constricted in the middle (po. i. fig. 20). 

The pollex itself varies in degree of development ; its topo¬ 
graphical value has been discussed by Cope and others (14, p. 200). 
Structurally it consists essentially of one piece (excluding its carpal) 
which may show traces of differentiation nr constriction into two 
segments (po. ii., fig. 20). In the American Tree-Frogs with “ex¬ 
ternal pollex ” (Hyla alhopunctatd) the parts differ only in being 
very broad. 


Bind Foot (figs. If), 21). 

As previously pointed out (p. 146), examination of the adult 
tarsus (fig. 19) would lead to the supposition that the tarsal of the 
hallux is absent, and that the two bones which are nearest related to 
the heads of the metatarsalia 2 and 3 represent their tarsals alone. 
In fact Gegenbaur (18, pi. 6. fig. 9) was led into this belief. Com¬ 
parison of the larva shows that this is not the case, but that the 
outer of the two elements, when it first appears, has all the characters 
and relationships of the “ cuboideum ” 1 previously described in the 
Pelohatidw. This hone is present in all the llylidre which we have 
examined, and it is characteristic of this and all the succeeding 
families. 

The astragalus and calcaneus are greatly elongated (cf. Hofmann, 
21, pi. 14. fig. 10) in all, and their epiphysial cartilage is generally 
enlarged for special articulation of the 4th metatarsal (cf. fig. 19); 
as the result of this, these bones come to be inclined at a considerable 
angle to the metatarsals. 

The central portion of the epiphysis i3 ossified near the astragalar 
border (fig. 19) at the point of attachment of a powerful ligament, 
which is inserted at its outer end into the wall of the articular cap¬ 
sule and carries at its point of insertion a cartilaginous nodule. In 
old specimens this may become ossified, and we believe, for 
reasons previously given (p. 146), that it is an adaptive structure of 
no morphological importance, having nothing whatever to do with 
the missing 5th tarsal. There is no trace of it in the tadpole. 

The naviculare is present as a distinct element in all « figs. 19, 
1 9 a), lying in a line with the pre-hallux tarsal (pi. L). In 
Phyllomedma it is unusually small, being barely larger than the 
tarsal of the hallux. 

1 Cf. p. 146. 
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The pre-hallux is present in all specimens examined by us 1 , and 
it consists in them of four segments—a proximal larger one or 
tarsal (/;/*. i.), a smaller metatarsal, and two diminutive phalanges 2 . 
The retral process of the second or metatarsal segment (* of fig. 19) 
is absent in Vhyllomedusa (fig. 19 a). In an old specimen of Hyla 
lickenafa , on the other hand, it w*is completely segmented off on 
either side, forming (woodcut, fig. A, p. 151) the largest of a series 
of nodules which fringed the free border of the pre-hallux fold. 
We have already discussed the probable significance of these. 

d. B upon id.*:. 

Examined:— 

Bufo vulgaris . 

Bufo virtdis : large specimen. 

Bufo calamita : 8 young. 

Bufo mnegaias : young. 

8 Pseudophryne bibronii. 

Pore Pool (fig. 22). 

The limb-skeleton of Bufo has been described by vaiious authors ; 
it was first figured by Brandt and Katzebuig (S), and subsequently 
by Mayer (27). Gegenbaur, Owen, Born, and Wiedersheim have in 
turn dealt with this skeleton, and upon some of their observations 
we have already commented. 

Pseudophryne (fig. 22) is exceptional among the members of tins 
family in the characters of its carpus : in Bufo the navicnlare (n) 
articulates directly with the radium and lies in the proximal row, 
here it is comparatively small and central: in Bufo the 3rd and 
4th carpalia and our postaxinl cent rale coalesce to form a capitato- 
hamatum, as in the Common Fiog. In Pseudophryne there are 
three carpals l\ing to the inner side of the large capitatum (1>?*), 
whence it follows that cp. 3 is distinct as in Pelodytes . The carpus 
of Pseudophryne approximates more nearly towards that of Pelodytes 
than any other genus yet examined; and considering that the 
Bufonidte are, with respect to the confluence of their distal and 
postaxial central elements, a stage in advance of the Pelobatidce , 
Pseudophryne is to them what Pelobates is to the latter. 

Hind Pool (fig. 23). 

We can confirm Born’s statements concerning the tarsalia in this 
family (3, p. 443) regarding the homology of the element marked 
(2, 3) with the tarsalia of the second and third digits, and we find 
that in old specimens this may become shortened-up in a manner 
suggestive of the Tree-Frogs. \Ve have nothing to add to what we 
have already stated in confirmation of Gcgenbaur’s observations con¬ 
cerning the ligamentous 4th tarsal (cf. p. 145). 

1 Lcydig states that he was unable to find its cartilages in H. arbon j a (25, 
p. 181). 

a Born has described and figured the details of ossification of these, subsequent 
to fusion, in a very old specimen of H< arborea (6, pL 1. figs. 1 and 2). 
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Born records (6, p. 55) individual variations in the constitution 
of the pre-hallux; we agree with him only so far as concerns the 
presence of three segments irrespective of our tarsal one (cf. p. 149). 
The terminal one of these is never recognizable in the adult (fig. 23), 
and we have failed to find it in Pseudophryne. 

e. Cystignathid.e. 

Examined:— 

5 Limnodynastes tasmaniensis ; L. dorsalis. 

Leptodactylus pentadacly!us \ 140 mm. 

Leptodactylus alb Hubris : 23 mm. 

Ceratophrys oniata : 140 mm. 

Ceratophrys americuna . 

Chiroleptes australis. 

Crinia vnria. 

3 Pseudis parado.va, tadpoles. 

2 llylodes tnartinicensis. 

Tehnatobius jelskii , tadpole. 

Paludicola bibronii. 

4 Heleioporus albopunctatus. 

Fore Foot (figs. 25, 26, and 28). 

Gegenbaur (18) and Hofmann (21) have alluded casually to the 
limb- skeleton of one or two genera of this family ; but the most 
complete account yet published is that of Mayer (27). 

The skeleton of the fore foot resembles, in its general aspect, that 
of the Frog ; and in a family where three of the eight carpal elements 
are invariably fused together (capitato-harnaturn, 3, I k) there is 
little room for modification of any morphological importance. The 
carpus of Limnodynastes (fig. 28) may be conveniently taken as a 
type of the whole family. The naviculare (») lies well towards the 
radius, being prolonged forwards into a thin edge. The pollex 
carpal is free and little modified, carrying the pollex (po. ii.). This 
consists of a single element which is, in the male, shovel-shaped and 
beset by a horny investment, much in the manner of the calcar in 
Pelobates or Heleioporus. 

The following are the more important departures from the above 
that we have observed in the genera recorded :— 

Pseudis (fig. 26).—The second digit is remarkable for its slender- 
ness, while it is closely related to the pollex, and, with it, opposable. 
This change is accompanied by a corresponding increase iu calibre 
of the head of the 3rd metacarpal (3'). The carpal of the pollex is 
greatly elongated, in excess even of that which is seen in the Hylidee . 

Ceratophrys .—The naviculare here lies in the proximal row, and 
offers a broad surface for articulation with the radius. The carpal 
of the pollex is stouter than that of the second digit, and it bears 
two short, but well-defined and fully ossified, segments *. 

Leptodactylus. —The naviculare is here in lull articulation with 

1 This is also the cose in Paludicola. 
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the radius (fig. 25). The pollex consists of two short segments, 
borne upon an equally insignificant carpal (po. i.-iii.), the whole 
standing out at a right angle to the long axis of the fore foot. In 
the male the head of the second metacarpal is, as Mayer has shown 
(27), immensely enlarged for support of the horny clasper (** fig. 25). 

It would appear, at first sight, that the displacement of the navi- 
culare might have been the direct outcome of this enlargement; but 
if so, tlie reduction of the 2nd carpal to the condition of an abso¬ 
lutely insignificant nodule (2) becomes unintelligible, for it certainly 
would appear that that must have resulted from the same cause. We 
find, in the young specimen at our disposal, that this is really the 
case, for in the absence of the clasper the 2nd metacarpal is relatively 
larger. It is interesting to note further, that while, in this specimen, 
the navicular? does not quite reach the radius, the pollex is propor¬ 
tionately much stouter tnan in the adult. Un consideration of these 
facts we incline to the belief that the displacement of the naviculare 
was originally associated with the enlargement of the pollex, in a 
maimer similar to what is seen in Pelodytes (tig. 11), and that with 
the reduction of the pollex its connection with the radius became 
lost, only to be resumed again on the great enlargement of the 2ud 
metacarpal. 

In the male of Limnodynastes the preaxinl border of the second 
metacarpal hears an irregular bony crest, like that of the Common 
Frog. We find, however, that the pollex never here fuses with this, 
as it may do in the last-uamed genus. 

Hind Foot (figs. 2 I, 27, and 29). 

The typical condition of the Cvstignathid hind foot is exemplified 
in Cystiynathus and Limnodyiuistes (fig. 29), ami, as the figure 
shows, it is, in general, Frog-like- e. tarsalia 2 and 5 aie fused 
to form a single cuboideum (" '). In Leptodactylas this sjdint is 
shortened up, so that the hallux-tarsal nearly equals it in size. 

In Ceratophrys the hallux-tarsal is absent, liaxiug either fused 
with the naviculare or disappeared, as beiie\ed by Born (3, p. 441) 
for Ran a. 

The calcar is, like the pollex, subject to no inconsiderable variation, 
as might indeed be expected of a family whose members lead such 
diverse modes of life. In Ceratophrys (fig. 21), Cystiynathus, and 
Limnodynastes (fig. 29), we have only been able to recognize two 
segments, the basal one of which represents the tarsal ( ph . i.), while 
in Leptodactylus the full complement of tour pieces is reached. 

Pseudis (fig. 27) bridges over the interval between these two 
conditions, in that a small first phalanx is present Q».A. iii.). In 
this animal the middle or metatarsal segment greatly exceeds the 
basal one in length, and its proximal outer border is enlarged; in 
Limnodynastes this enlargement becomes more obvious, leading up to 
the condition seen in Ceratophrys omata (fig. 24), where it assumes 
the form of a retral spur 1 . 

1 This is very feeble in a smaller specimen of C. americana examined. 
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In Cheiroleptes the proximal segment is by far the stronger; 
while in Heleioporus the second one is robust and forcibly reminds 
one of the calcar in Pelobates. 

f. EnGYSTOMATIDjE. 

Examined:— 

Rhinoderma darwinu 

Phryniscus l<evis 9 varians> and cruciyer , several. 

Brachycephalus ephippium . 

Callula picta ; C. hulcata . 

Microhyla, ? sp., 2. 

Rhombophryne tesludo. 

Fore Foot (figs. 30, 32). 

The carpus in this family stands boldly out from that of all other 
Anura, with respect to the extraordinary tendency towards fusion 
of more or fewer of its elements with each other or the adjacent 
metacarpals. 

The naviculare shows a tendency to become proximal in all; in 
Phryniscus (fig. 30) its ascending spur is strongly marked, nearly 
meeting the radius \ This bone is implicated iu the simplest 
fusion observed ( Microhyla ), becoming coufiuent with the lunatum. 
If our determinations of the morphological value of the carpal 
elements arc sound, it follows that in this almost unparalleled feature 
we have the precise converse of the unique phenomenon encountered 
in Pipa (p. 102)—there, our postaxial centrale is iu confluence with 
the proximal postaxial element; here, the preaxial one enters into 
similar relationship with the proximal preaxial bone. 

Brachycepha/us 1 2 stands alone, among all forms examined by us, in 
that carpale 2 early unites with its corresponding metacarpal. 

The above simple cases fade into insignificance beside that of 
Rhombophryne 2 (fig. 32). Here, all four carpalia and our two 
centralia have become welded into one great mass, interposed, as it 
were, between the lunatum and ulnare and the heads of the meta* 
carpals. The boundary lines of its originally distinct constituents 
may be, for the most part, followed. 

Remarkable indeed is the condition met with in Phryniscus , for 
here the variations are not even gcnerically constant. In the two 
specimens of P. Icevis examined, all the parts were free (fig. 30), 
while in P. varians carpale 2 had fused with the naviculare. In P. 
cruciger we found a unique state of affairs, carpals l & 2, metacarpals 
1 & 2, and the naviculare all being firmly anchylosed together. It 
will be observed that here, as in Microhyla and less conspicuously 
in Bfachycephalus , the whole tendency is towards imparting rigidity 
to the preaxial limb-border; it is not surprising, therefore, to find the 
naviculare sending up a radial spur, and, in doing this, appearing to 
become proximal, 

1 As already pointed out by Gegenbaur (18, p. 17). 

2 One specimen only examined. 
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Attention lias already been called by one of us 8 to the existence 
of unexpected specific and even individual variations in the larynx 
of certain Anura ; and we anticipate that a similar range will sooner 
or later be demonstrated for those in the carpus of this family, if of 
none other. 

The pollex consists, in all specimens with which we have dealt, 
of one piece, irrespective of its carpal. In Phnjniscus Icevis this 
structure recalls ( po . ii. fig. 30), as does the * hand ’ generally, the 
condition of the Common Frog. In Rhombophryne (ng. 32) it is 
broad and caicariform. 

Hind Foot (figs. 31 & 33). 

In this we meet with variations little less surprising than 
those of the fore foot. The astragalus and calcaneus are in Phry- 
niscus hevis widely separated («., c., fig. 31); in P. cruciger and 
P. vurians they lie close together as in the Tree-Frogs. 

The hallux-tarsal is variable in the extreme in its relationships. 
In Brachycephalus , Microhyla, and Rhombophryne (fig. 33 ’) it is 
distinct and of fair size ; in Phryniscus cruciger it had fused with the 
naviculare; while in the solitary specimen ot P. vurians examined it 
was confluent with the os cuboideum (tarsalia 2 and 3). 

The calcar consists, in its simplest condition ( Brachycephalu*, 
]\ ficrohyla, Phryniscus variant, Rhinoderma, Rhombophryne , tig. 33) 
of two elements. In Phryniscus cruciger these had anehylosed, but 
in the young of P, Lev is figured (fig. 31) four distinct elements were 
discernible. 

It is worthy of remark that the anterior of the two ligaments 
which we record for the / iylidm (p. 1(3S, Plate VIII. fig. 19) re¬ 
appears here with its contained sesamoid cartilage. 

g. DeNDROBATTD.U, 

One specimen of Dendrobates tinctorius was examined, but its 
carpti9 and tarsus correspond so closely with those of the Frog that 
it is needless to describe them separately. 

h . Ranidjc. 

Examined :— 

Rappia marmorata . 

Nannophrys rey tonic a. 

Rhacophorus maculatus ; R. eques . 
lx ulus leu cor hi nu s . 

Cornu/er vitianus . 

Megatixatus madagascariensis. 

Rana alticola ; R. cyanophlyetis ; R. arvalis. 

Rana esculenta ; R. temporaria : a large series of specimens 
at all stages. 

There is a marked constancy in the carpus aud tarsus of this 

8 P.Z.S. 1887, pp. 491-501. 

Proc. Zool. Soc.—1888, No. XIII. 
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family, and with the exception of a broadening of the pollex in 
Comu/er and Ithacophorus , and an increase in size of the proximal 
end of the pre-hallux metatarsal segment in the first-named genus, 
we have met with no important departure from what is seen in the 
Common Frog. As this animal is so largely in demand for ordinary 
class use 1 , we append a somewhat detailed description of its lirnb- 
skeleton, in the light of our preceding observations. 


Fig. B. 



liana ieynporaria, $>, 54 mm. in length. 

Left fore foot, dorsal view, x 12. The coalesced radius and ulna (r. u) are 
represented in the natural position. For references see p. 182. 


Fore Foot (Rana temporaria). 

In the adult carpus of this animal, six bones may be recognized, 
all of which are in their original positions with the exception of the 
naviculare (#). This has, as already remarked (p. 158), undergone 
elongation and displacement radially. We were not a little sur¬ 
prised to find that there is considerable variation in the position of 
this element in young Frogs, whose carpus and tarsus were still 
unossified. In a large series of specimens examined, measuring at 

< Th ®^ 8Cpi I! ti0M 6 iven fc he students' manuals (Huxley k Martin’s 
Elera. Biology, Marshall’s ‘ Frog/ and Mivart’s * Common Frog *) are for the 
most part compilations, and we deem it unnecessary to criticise them in detail. 
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most 18 to 20 mm. in length, it flanked from one-third to three- 
fourths of the preaxial border of the lunatum. In these, as in the 
adult (fig. 2), it is four-cornered as seen from the dorsal aspect; in 
old Frogs it becomes triangular and it may fuse with the lunatum, in 
the manner already described (p. 1 72) lor Microhyla. 

The lunatum (/.) articulates proximally with the epiphysial 
border of the radius, preaxially with the naviculare by a concave 
or flattened surface, and postaxially with the proximal half of the* 
inner border of the ulnare (pyramidale)—between it and the distal 
half of this bone the foramen intercarpi is enclosed (cf. p. 156). 

The ulnare {'pyramidale) (p.) is in articulation proximally 
with the ulna and distally with the large capitato-hamatum (3, \k) 
of the distal row; the hinder half of its preaxial border is free, as 
above stated. The articulations of this element are of a loose order 
with the exception of that associated with the capitato-hamatum ; 
this bears antero-ventrally a projecting socket, which is excavated to 
receive a corresponding and prominent downgrowth of the ulnare. 

Looked at in situ f with the fore foot in the extended position, the 
lunatum is most dorsally extended, and the ulnare most ventrally 
so. Examination of the parts thus shows that, while the rotation 
of the fore foot upon the radius and ulna has affected the articulation 
between these hones and the proximal carpals as a series, it has also 
brought about a less conspicuous rotation of the proximal upon the 
distal carpal elements. 

Capitato-hamabm (3 1 k). —It is needless to recapitulate the 
grounds upon which we have come to regard this as a compound 
of the 3rd and 1th carpalia of previous workers with our postavial 
cent rale. Postaxially it sends up a lobe which embraces the free 
border of tin* ulnare, much in the manner of the secondary relation¬ 
ship assumed between the naviculare ami lunatum. Proximo-inter- 
nally it articulates with the naviculare, lunatum, and ulnare, distally 
so with the metacarpal* 3, 4, and 5, by special condyles. This com¬ 
pound transmits ventrally, in the adult, the lateral ramus of the 
ulnar nerve; the foramen through which that passes is, in young 
animals, represented by an open groove (cf. p. 160). 

Carpal of 2nd digit .—This element (*) varies considerably in 
shape, being sometimes rectangular, at others convex on all sides 
and approximately spherical. 

Carpal of the pollex (').—This is more fully represented than might 
be imagined, on a knowledge of the great reduction of the pollex 
itself. It is strongly convex externally, and concave internally, for 
articulation upon the carpal of the second digit and the naviculare 
respectively. 

Pollcx t ~ This is invariably in a vestigial condition, consisting in the 
adult (see woodcut, fig. B) of a single piece, excluding its carpal, with 
which it is in definite articulation by a facet. Applying arguments 
previously adduced (p. 149), we regard this structure as representative 
of the entire first digit, rather than of its metacarpal alone as is more 
generally and empirically asserted. 

Metacarpal *.— In the male the metacarpal of the second digit 

13* 
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becomes modi lied preaxially in connection with the thumb-pad. 
We have nothing to add to Leydig’s account of this feature (26). 
The heads of the 2nd, 3rd, and 4th metacarpals are expanded and 
more or less considerably excavated, for articulation upon the carpalia 
and the capitato-hamatum. The head of the 5th metacarpal is, like 
its shaft, comparatively very slender, while it is so modified as to 
embrace the postero-external angle of the capitato-hamatum in the 
maimer of a pincers apparatus. 

Hind Foot (Ram temp or aria). 

The astragalus and calcaneus (a. 9 c.) are much elongate !, confluent 
at their extremities, concave internally, and either circular or elliptical 
in section. Their internal borders bound the limits* of origin of the 
adductor longus (ligiti primi muscle, the tendon of which ( m.a.l.) 


Fig. C. 



Bana temporaria, J, 54 mm. in longtb. 

Left hind foot, dorsal view, x 12. m.a.l. tendon of the adductor longus 
digiti primi muscle. Other references os at p. 182. 

is inserted into the naviculare (»'). With the full development of this 
there arises from the epiphysial cartilage of the astragalus a 
prominence which overlies the tendon 4 , and which ossifies with age; 
in old individuals there passes between it and the calcaneus an 
annular ligament. 

Tarsalia 4 and 5.--Represented in ligament, which is not recog¬ 
nizable in adult specimens. 

Tarsalia 2 and 3 —Invariably united to form the splint-like 
4 Cf. Ecker (17, p. 128, and fig. 91). 
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" cuboideum ” (2, 3). This compound is interposed between the 
astragalus and the heads of metatarsals 2 and 3. 

Naviculure ( centrale ), ri, and hallux-tarsal. —The former articu¬ 
lates obliquely upon the epiphysial cartilage of the astragalus; its 
outer face bears two convexities of nearly equal size, which are 
separated by a shallow groove. The ventral convexity furnishes 
the main articulation for the pre-hallux (see woodcut, fig. C). 

The hallux-tarsal (/) is generally, though not invariably, present; 
when recognizable as a distinct element it assumes the form of a 
small tiodule of cartilage, lying buried up in a confused mass of 
ligamentous tissue, in the interspace between the postaxial hinder 
border of the naviculare, the head of the hallux-metatarsal, and the 
os cuboideum {cf. p. Id/). In the Bull Frog ( R . pipicns) this 
cartilage ossifies, but we base never observed that to be the case in 
It. temporaria . 

Pre-hallux {calcar). —Born admits the existence of from 2 to 4 
pieces in this structure {cf. p. 149), while he records (5, p, 233) the 
presence of three 1 such in It. arvulis , in contradistinction to Ley dig. 

In young Frogs of 20 rnillim. in length we find four distinct 
segments of hyaline cartilage. The first or tarsal segment {ph. i.) 
articulates with the naviculare ; the second or metatarsal one is the 
largest, and hears a small retral process ; of tin* third and fourth 
or phalangeal segments, the latter undergoes degradation and is 
represented qply in ligament in the adult. The thiee persistent seg¬ 
ments ultimately undergo ossification and usually remain distinct. 


17. Conclusions. 

Fore Foot . 

1. That the pyrnrnidale represents the ulnnre, and that there is 
insufficient evidence upon which to base a final determination of the 
morphological value of the lunatum. 

2. That the naviculare is a preaxial centrale, and that its connection 
with the radius is always secondary. 

3. That a vestigial nth carpal is present in the adults of the 
Discogfossida and Felobalidce. 

4. That that element hitherto regarded as the 5th carpal is a post- 
axial centrale, and that the living Anura arc unique, as an Order, 
in the invariable possession of two large centralia carpi. 

Hind Foot . 

5. That no traces of a third proximal tarsal element are forthcoming 
at any stage in development; and that the morphological value of 
the astragalus and calcaneus has yet to be settled. 

<i. That while the tarsalia of the 4th and 5th digits are often 
represented in ligament, skeletal vestiges of the fourth one are forth¬ 
coming in the Discoglossida. 

1 Four actually ; but it will be remembered that he regards our centrale 
(naviculare) aa the pre-hallux tarsal. 
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7. That the naviculare is a centrale and not the basal segment of 
the pre-hallux. 

8. That the pre-hallux never consists of more than four pieces, 
and that it conforms to the structural requirements of a sixth digit. 

1). That the outer free border of the pre-hallux may undergo a 
process of fragmentation, giving rise to insignificant nodules of 
cartilage indistinguishable from those for which, in certain other 
Vertebrate, the value of lost rays has been claimed ; and that the 
grounds upon which this claim is based are unsatisfactory. 

10. That there is a tendency towards loss of independence* of the 
hallux-tarsal in the Discog/ossidce , Pelobatida , and some Uanidat , 
that element in them remaining cartilaginous and small, or fusing 
with one of the adjacent elements. 

11. That Pipa is alone exceptional among living forms, in that 
the third digit exceeds the fourth one in length. 

Perusal of the body of this paper will show that in all the higher 
families of Anura there is a general tendency towards confluence of 
three or more of the carpal elements, but consideration of the fact 
that such modifications by fusion may not be even genetically 
constant, shakes our faith in them as guides to affinity. The fact 
which stands out most conspicuously is that the least modified 
conditions of both fore and hind feet are most nearly combined in 
the JJiscoylossida . Ilochstetter has recently shown (20) that in 
Bombinator the posterior cardinal veins are retained for life, in a 
slightly modified form, and his observation has been supplemented 
by one of us and extended (22) to Algtcs and Discogfossus. Adding 
these facts to tho*e so well known concerning the vertebral and 
other characters of this family, (here can no longer be any doubt 
that its members are, by far, the least modified of all living Anura. 

The digital formula of the Anura is x :— 

Fore. Hind. 

Ph. 2, 2, 3, 3. Ph. 2, 2, 3, 4, 3. 

The only other Amphibia of which we have any knowledge whose 
phalanges approach this in order of arrangement are the Stegocephalia 
of the Permian. We unfortunately know nothing of their carpus 
and tarsus. Baur has lately tabulated (1, p. 64) the digital formulae 
of all known Urodela, and perusal of his tables will show how 
completely all the members of that order are, in this respect, modified 
as compared with the Anura. Thus it is seen that while the limb- 
skeleton of the Frogs and Toads is specialized in the extreme for 
physiological purposes, there is retained in it a leading morphological 
feature which carries us back to some of the oldest known represen¬ 
tatives of the class Amphibia ; and we must look to the Stegocephalia 
themselves or to some closely allied forms for the ancestors of these 
familiar creatures. 

1 During the passage of these pages through the press, Mr. Boulenger has 
called attention (see below pp. 2 (h- 2U6) to the fact that in certain Panidw a 
supernumerary phalanx is intercalated between the penultimate and terminal 
ones of each digit in both fore and hind feet. The formula of these animals is 
thus: 3 , 3 , 4, 4. 3, 8, 4, 5, 4. 
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Walterstorff has recently published (37,38) an exhaustive account 
of certain fossil frogs, and of the Palaeobatrachidee in particular, 
lie claims to have discovered a scries of connecting-links between 
the Arcifera ( Pelobatuice) and the Aglossa. He has pointed to the 
equality in length of the 3rd and 4th digits of the hind limb in 
certain of his specimens, and his deductions receive additional 
support from the; fact that in some of those the third digit appears 
to have even exceeded the fourth in length, as we have shown to be 
the case in the living Pipa . 
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VI. EXPLANATION OF THE PLATES. 

In order to facilitate comparison, all the figures are drawn in the same re¬ 
lative position. Each represents the dorsal surface of the left member. 

Unless otherwise stated, all the preparations are represented as transparent 
objects. In drawing them, we hare stippled ossified parts and left the carr¬ 
iages clear; the effect thus obtained is more natural than that expressed in the 
more orthodox custom of stippling the latter. 

Ligaments are indicated in black. 

Plate VII. 

Fig. 1. Pipa amerirnna, adult c f. Left fore foot, from above. Brawn as an 
opaque object. X 2£. 

2. Pi pa ameru ana, very joung specimen. Left fore foot. Ossification 

has not yet begun. X 30. 

3. Xtmpm /avis, adult £ . Left hind foot x 4. 

4. Xenopus latvh, adult £. Left fore foot. Elcmonts slightly disarticu¬ 

lated. X 5. 

5. Di&coglonsus picfus, young specimen. Left fore foot. X 10. 

0. Diwoglomu* ptcfus, adult 42 mm. in length. L*‘ft fore foot. All 
the elements are completely ossified. The white areas represent 
com pact bone, the dark ones spongy bone. X 4. 

7. Jiombhuifor ujneus, adult £, 37 mm. in length. I^eft fore foot. X 7. 
ft, liomhinator tyneus, adult £, 20 mm. in length. Left hind foot. 
X 7. 

1). Alytcs obstctricam, tadpole, 24 mm. in length from mouth toumt. Left 
fore foot, x 20. 

10. Alt//*'# ohxtetncmus, adult, £, 40 mm. in length. Left hind foot. The 

astragalus und calcaneus and the metatarsals have alone begun to 
ossify. X 4. 

Plate VIII. 

11. Vdadytrs punctains, length 30 mm. Left fore foot. The hand is 

rotated upon the radius and ulna through more than aright angle; 
to facilitate comparison with the other figures, the fused radius and 
ulna are represented as completely disarticulated and flattened out. 
X 7* 

12. Pdodytes punefatus, length 30 mm. Left hind foot. X 8. 

13. Pdodyfcs punctafus, outline sketch of preaxml portion of the tarsus of 

the above preparation, to show the course of the ligament connecting 
the tarsalia of the hallux and pre-hallux. X 10. 

14. Xcnophrys nwnticola , young specimen, 27 mm. in length. Left fore 

foot, x 6. 

15. Xtnophrys motvlicala, enlarged drawing of the postaxial distal portion 

of fig. 14. The element k has been slightly displaced, in order to show 
more fully the vestigial 5th carpal. X 10. 

10. Xmophrys monticola, adult of 40 mm. length. To show' ossification of 
the vestigial 5th carpal. X 18. 

17. Xcnophrys monticola, length 27 mm. Left hind foot. X 12. 

18. Pdobatcs fuscus, adult , 54 mm. in length. Left fore foot. The 

fused radius and ulna have been disarticulated from the hand and 
laid fiat; during life the radius articulates in the concavity seen at 
the proximal end of the lunatum (/.). X 7. 

19. Hyia cmrulca, adult $, 75 mm. in length. Left hind foot. X 3£. 
19tf, Phyllomeduea dacnicolor . Calcar, showing absence of the proximally 

directed process of its second segment, x 4. 

20. Byla cam tea, adult $, 76 mm. in length. Left fore foot. X 4£. 

21. Byla arborea, late tadpole. Left hind foot. Ossification has not yet 

begun. X 14. 

22. Pteudophryne bibronvi , cf. 22 rum. in length. Left fore foot. X 12. 
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Plate IX. 

23. Bufo calamita , young specimen, 18 mm. in length. Left hind foot. 

X 12. 

24. Ceratophrys omata , young $, 140 mm. in length. Left hind foot. 

xl|. 

25. Jjeptodactylus pcntadactylu w, large f specimen, 140 mm. in length. 

Left fore foot. Drawn as an opaque object. Nat. size. 

26. l’seudis paradoxa, tadpole, length of tail 110 mm. Left fore foot. 

Ossification has not yet begun. X 6. 

27. Pseud is, tadpole. Left hind foot. X 3£. 

28. Limnodynastes tasmanicnsis, young rf, 38 mm. long. Left fore foot. 

X 6 

29. Limnodynasfcs tasmaniensis, young <$, 38 mm. in length. Left hind 

foot. X 6. 

30. Phrt/niseits Ice vis, 9, 45 mm. in length. Left fore foot, x 5. 

31. Phryniscus lavts , §, 45 mm. in length. Left hind foot, x 5. 

32. Iihomhophrync testudn, 38 mm. m length. Left fore foot. X 5. 

33. lihombophryne festudo t , 38 mm. in length. Left hind toot. X 4 

Reference Letters. 

References marked * all apply to special allusions in the text. 

Fore foot.—./ 4 . t\, foramen intercarpi, k, postnxial centrale. L, lunatum 
(radiale). n., naviculare (preaxial centrale). p. % ulnare (pyramidale). po, i., 
carpal of pollex. po. ii., metacarpal of pollex. po. iii. t po. iv., phalanges of 
pollex. po. u., unsegmented element probably representing po. ii., jh>. iii., 
& po. iv. r., radius. «., ulna. 2, 3, 4, 5, oarpals of second, third, fourth, and 
fifth digits. 2', 3', 4', o', metacarpalB. 4 k , element (capita/unt) formed by the 
fusion of the carpal of the fourth digit with our postaxial centrale. 3, 
4 k, element formed by the fusion of the third and fourth oarpals with our 
postaxial centrale (capitato-hamatum of Ecker). nk. 1 to 4, element (carjto- 
centrale) formed by the fusion of the distal and central carpal elements, pk, 
element formed by the fusion of the ulnare with the postaxial central©. 

It in a foot. — a., astragalus (tibiale?). e., calcaneus (fibulare?). naviculare 
(centrale). ph. i., first segment (tarsal) of pro-hallux, ph. ii., second sogmont 
(metatarsal) of pre-hallux, ph. iii., ph. iv., third and fourth segments (phalan¬ 
ges) of pre-hallux. 1, 2, 3, tarsals of the first, second, and third digits. 2, 3, 
cuhoideum , formed by fusion of second and third tarsaliu. 1', 2', 3\ 4',5', 
metatarsals of the first, second, third fourth, and fifth digits. 


2. Descriptions of some new Species of Birds from the Island 
of Guadalcanar in the Solomon Archipelago, discovered 
by Mr. C. M. Woodford. By R. Bowdler Sharpe, 
F.L.S. &c. 

[Received January 18,1888.] 

The Accipitres brought by Mr. Woodford from Guadalcanar are 
extremely interesting, and no less than three new species of Astur 
are represented in his collection. 

I propose to call them :— 

Astur holomelab, sp. n. 

Adult male . Entirely black, with a slaty-grey gloss on the back, 
rump, wings, and tail, and decidedly more slaty on the tinder surface 
of the body: “ bill slaty black ; cere and orbital skin yellow; iris 
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Adult female. Similar to the female of E. remotum, but distin¬ 
guished by its entirely chestnut tail, the whole of the lower back, 
rump, and upper tail-coverts being light rufous: “ bill, legs, and 
iris black ” ( C. M. Woodford ). Total length 8 inches, culmen 0*85, 
wing 4*4, tail 3, tarsus 0*9. 

The specific name is founded on the characters of the female, 
which in this genus of Campophagidce possesses the most strongly 
marked distinctions. 


Fam. Muscicapid^e. 

Pom AREA ERYTHROKTICTA, Sp. II. 

Pomarea castaneiventris (nec Verr.), Grant, P. Z. S. 1887, p. 331. 

Adult female. General colour purplish black ; lesser and median 
wing-coverts like the back ; greater coverts, primary-coverts, quills, 
and tail-feathers black, with a slight purplish gloss on the edges of 
the feathers ; sides of head, throat, and chest glossy purplish black 
like the back ; in front of the % eye a spot of bright cinnamon ; breast, 
abdomen, sides of body, flanks, and under tail-coverts deep chestnut; 
thighs chestnut with biaek bases; under wing-coverts and axillaries 
chestnut, the former with black bases ; edge of w*ing black ; lower 
pi i in ary--coverts ashy ; quills dusky below, ashy along the edge of 
wing towards the base: “ bill grey ; legs black ; iris brown M (C\ M. 
Woodford). Total length 5*6 inches, culmen 0*7, wing 3*If), 
tail 2*2, tarsus 0*75. 

Had . Fauro. * 

There is no doubt that this species is distinct from P. castanei¬ 
ventris, the rufous spot in front of the eye distinguishing it at a 
glance. 


3. Second List of the Birds collected by Mr. C. M. Wood¬ 
ford in the Solomon Archipelago. By W. It. Ogilvie- 
Grant 1 . 

[Received February 21, 1888.] 

(Plate X.) 

In the Proceedings of this Society, 1887, pp. 328-333, I had the 
pleasure of giving a list, with some notes on the first collection, of 
Birds made by Mr. C. M. Woodford at Fauro, Alu, Shortland Island, 
and other localities in the Solomon Archipelago, which contained 
examples of 35 species, two {Macrocorax woodfordi and Monarcha 
erythrosticta ) being new to science. 

The second collection made by the same gentleman, and described 
in the present paper, is much more extensive, and contains represen- 
taAtesof 60 species, of which the majority were obtained at Aula and 
RSvatu, in the Island of Guadalcanal between the months of April 
and July 1887; while a few were got at the little island of Ilubiana 
in March of the same year. 

1 See P.Z.S. 1887, p.328. 
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Of these 66 species no less than 11 are new to science. Six of these 
have been described in a separate paper by my colleague Mr. Bowdler 
Sharpe, to whom I am much indebted for kind help and advice, 
while full descriptions of the remaining 5 will be found below. 

Besides the new birds, a number of specimens represent rare and 
little-known forms, such as Carpophaga brenchleyi of Gray. 

Mr. Woodford has taken every care in giving notes on the life- 
colours of the “ soft parts ” of each bird, and all particulars regard¬ 
ing its sex, locality, and the date when it was obtained : also a list 
of the native names in use on the various islands he visited, whenever 
these could be obtained. 

There is a fine series of specimens of the new Crow (Macrocorax 
woodfordi) previously described, which differ little from one another, 
and all show the striking peculiarities of this species. 

The Flycatcher ( Monarcha cnstaneiventris ), from Guadalcanal is 
an interesting form to which two specimens from Fauro were erro¬ 
neously referred in my previous paper. These now prove to belong 
to a species very distinct, both from the former and from the smaller 
M . rufo-casfanea of Ramsay, from San Christoval. The fact of 
these three neighbouring islands each possessing a divStiuct species of 
their own clearly shows that these birds do not migrate. 

The first new species is a Pigmy Parrot ( Nasiterna aolcr ), and 
probably the smallest representative of that genus. The nearest ally 
is the larger N. finschi , found in San Christoval, from which it may 
be at once distinguished by having the top of the head in both sexes 
washed with azure-blue, and by the adult male having no orange- 
red stripe down the centre of the abdomen. 

The second is a dull olive-yellow Honey-sucker, which I have 
named Myzomela sharped in honour of iny colleague Mr. Sharpe. 
Only one adult male was obtained, but this is entirely unlike any¬ 
thing hitherto described. 

The third is a Ground-Pigeon, which I have called Phlogonias 
solomonensis . This bird is perhaps hardly entitled to specific rank, 
and might perhaps be more correctly regarded as another insular 
race of Mr. Sclater’s species P.johannce, from New Britain. But it 
is altogether darker than the latter species, and has the upper surface 
washed with purple instead of olive. 

The fourth is a very fine Heron, which I have named Ardeiralfa 
woodfordi, after the collector. It appears to stand remote from any¬ 
thing hitherto known, being only distantly related to A flam colli a. 

The last new species is a Night-IIeron ( Ngclicorox mnndtbularis), 
which was obtained by Mr. Ramsay from the same locality, but con¬ 
founded by him with N\ manillensis, Vigors. It holds a somewhat 
intermediate position between this species arid N. caledonicus, but is 
considerably smaller than either, as the comparative table of measure¬ 
ments given below will clearly show. Of the two it is most closely 
allied to the latter, but is easily recognized by its dark rufous breast 
and the absence of the white superciliary streak so strongly marked 
in N. caledonicus . 
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At Aola, Guadalcanal*. Manu =»a bird. Tolua =an egg. 
At Bubiana. Kuru-kuru= „ Vovoto= „ 

At Alu, Shortland Jsl. Maraka = „ Erua = „ 

The following is a list of the native names for each species as far 
as could be obtained. Mr. Woodford is responsible for the names 
marked * :— 
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1. Halia&tus leucogaster. 

Ouncuma leucog aster (Gm.); Salvad. Orn. Papuasia, i. p. 7. 

a. d imm. Aola, Guadalcanar; 21.6.87. Bill black; legs 
dirty grey; iris brown. Food putrid fish. 

b . 2 imm. Aola, Guadalcanar; 10. 8. 87. Bill slaty blue ; 
legs dirty grey ; iris brown. 

2. Astur woodfordi. 

Astur woodfordi , Sharpe, suprd, p. 183. 

3. Astur holomelas. 

Astur holomelas , Sharpe, supra, p. 182. 

4. Astur sheb^. 

Astur shebdi, Sharpe, suprd, p. 183. 

5. Astur albigularis. 

Astur albigularis (Gray); Sharpe, suprh , p. 183. 

5a. Baza gurneyi. 

Baza gurneyi , Salvad. t . c. iii. App. p. 506. 

6. Pandion leucocephalus. 

Pandion leucocephalus , Gould ; Salvad. t . c. i. p. 11. 

a . 2 ad. Aola, Guadalcanar; 17. 7. 87. Bill black; legs 
white; iris yellow. 

« 

7. Haliastur girrenera. • 

Haliustur girrenera (Vieill.); Salvad. t. c. i. p. 15. 

rt. 2 ftd. Aola, Guadalcanar; 20. 4. 87. Bill yellow; legs 

yellow; iris red-brown. 

b . d ad. Aola, Guadalcanar; 14. 5. 87. Bill yellow; legs 

yellow; iris red-brown. 

c. d ad. Aola, Guadalcanar; 27. 5. 87. Bill yellow; legs 

yellow ; iris brown. Food, Orthoptera. 

8. Ninox granti. 

Ninox granti , Sharpe, suprd p. 183. 

9. Cacatua ducorpsi. 

Caeatua ducorpsii , Jacq. & Pucher ; Salvad. t. e. i. p. 104 ; 
Sharpe, in Gould’s Birds N. Guinea, pt. xix. pi. 

a. 2 ad. Itubiana ; 7. 3. 87. Bill blue ; legs black ; iris red; 
skin round eyes pale blue. 

i. ? ad. Aola, Guadalcanar; 21.4. 87. Bill blue; legs grey; 
iris red; skin round eyes pale blue. 

c. 2 ftd. Aola, Guadalcanar; 30. 4. 87. Bill pale blue; legs 
grey; iris dark brown. 
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d . d ad* Aola, Guadalcanar ; 1.5.87. Bill pale blue; legs 
grey; iris nearly black. 

Mr. Woodford was of opinion that the red-eyed birds might prove 
different from the black-eyed, but I cannot find any difference what¬ 
ever. 

10. Nasiterna aol^e, s{>. n. (Plate X. figs. 1, 2.) 

a . $ ad. Aola, Guadalcanar ; 14. 4. 87- Bill black ; legs grey ; 
iris red. 

b . d ad. Aola, Guadalcanar ; 1. G. 87. Bill black ; legs grey ; 
iris orange. 

c. d ad. Aola, Guadalcanar ; 5. 6. 87. Bill black; legs grey ; 
iris orange. 

This bird is at once distinguishable from the larger 2V. jinschi , 
Ramsay, which it otherwise resembles, by having the top of the 
head in both sexes washed with azure-blue, and by having the whole 
undersurface yellowish green, without any stripe of orange-red down 
the centre of the abdomen in the male. As shown by the above 
specimens, the blue feathers round the lower mandible are a cha¬ 
racter of the male, while the reddish-orange distinguish the female. 
The only specimen of N. Jinschi in the Natural-History Museum is 
a female:—“Iris dark hazel. Bill and feet ash. San Christoval, 
August 10th, 1880.— G. E . R'* And this has the feathers round 
the mandible reddish orange, and the head uniform green, like the 
back. 

Short. 

Total ht too hind toe 




length. Cuhnen. 

Wing. 

Tail. 

Tarsus. 

(s. U.). 

(s. u.) 



in. in. 

in. 

m. 

in. 

in. 

in. 

d . 


0-3 

2*25 

1*05 

0*32 

0*5 

0*27 

9 - 

. . . 

0*3 

2*3 

1*01 

0*33 

0*5 

0*25 


11. Geoffroyius hetkroclitus. 

Geoffroyius hcteroclitus (Hombr. & J acq.) ; Salvad. t. c*. i. p. 194 ; 
Sharpe, in Gould’s Birds of New Guinea, pt. viii. pi. 

a . d ad. Aola, Guadalcanar; 22.4.87. Bill above grey, below 
black ; legs grey ; iris pale yellow. 

b . $ ad. Aola, Guadalcanar; 4. 7. 87* Bill black; legs grey; 
iris pale yellow. 

c. d ad. Aola, Guadalcanar; 4. 7. S7. Bill yellow above, black 
below ; legs grey; iris pale yellow. 

d. 2 ad. Aola, Guadalcanar; 11. 8. 87. Bill yellow above, 
black below; legs grey; iris straw. 

12. Eclectus polychlorus. 

Eclectuapectoralis (P.L.S. Mull.); Salvad, U c.i. p. 197. 

Eclectua polycklorua (Scop.); Sharpe, t. c. pt. viii. pi. 

n. d ad. Aola, Guadalcanar; 9. 4. 87. Bill above yellow, 

below black; legs black; iris red. Food, fruit. 

Froc, Zool. Soc.— 1888* No. XIV. 
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b . $ ad. Aola, Guadalcanar; 14. 4. 87. Bill black; legs 
black; iris red. Food, fruit. 

c. 3 ad. Aola, Guadalcanar; 30. 5. 87. Bill yellow above, 
black below ; legs black; iris yellow. 

d . 3 ad. Aola, Guadalcanar; 1, 0. S7. Bill yellow above, black 
below; legs black ; iris red. 

e. $ ad. Aola, Guadalcauar; 1.6.87. Bill black ; legs black ; 
iris yellow. 

13. Lomus chlorocercus. 

Loritis chlorocercus , Gould, Salvad. t , c. i. p. 239. 

a . $ ad. Aola, Guadalcanar; 1. G. 87. Bill orange; legs 

black ; iris red. 

b . 2 ad. Aola, Guadalcanar ; 9. 6. 87. Bill orange ; legs 

black ; iris red. 

c. 3 ad. Aola, Guadalcanar; 10. 7. 87. Bill orange; legs 

black ; iris orange. 

d. 2 fi d. Aola, Guadalcanar; 10. 7. 87. Bill orange; legs 
black ; iris red. 

e-h. 4 3 ad. Aola, Guadalcanar; 14. 7. 87. Bill orange; legs 
black ; iris orange. 

i~m. 3 2 *d., 1 2 imm. Aola, Guadalcauar ; 14. 7. 87. Bill 
orange ; legs black ; iris orange. 

«. 3 ad. Aola, Guadalcanar; 17.7.87. Bill orange; legs 

black; iris orange. 

o. 3 ad. Aola, Guadalcanar ; 25. 7. 87. Bill orange ; legs 
«black ; iris orange. 

The young female has not got the black patch of feathers which 
lie on either side and in front of the yellow crescent on the breast. 
The red on the throat, cheeks, back of the neck, belly, &c. is mixed 
with yellow, and the yellow zone on the breast is not clearly defined, 
many of the feathers being tipped or broadly edged with red. The 
red on the inner webs of the primaries is suffused with yellow 
towards the extremities. The black on the head is mixed with 
green similar to that on the wing. 

14. Eos cardinalis. 

Eos cardinals (Gray), Salvad. t. c. i. p. 249. 

a* 2 ®d. liubiana; 7. 3. 87. Bill yellow ; legs black ; iris 
red. Food, flower of cocoa. 

b. 3 ad. Aola, Guadalcanar; 15.5.87. Bill red-orange, black 
on top; skin black, with a yellow band at lower mandible; legs 
' black ; iris red. 

C, d. d 2 ad. Aola, Guadalcanar; 30. 7. 87. Bill orange; 
legs black ; iris red. 

i ^ 2 ? d - Aola, Guadalcanar; 11.7.87. Bill orange; 

legs black ; ins red. ° 

A. $ ad. Aola, Guadalcanar; 12.7.87. Bill orange; legs 
black; ins red. 6 
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t. d ad. Aola, Guadalcanar ; 14. 7. 87. Bill orange ; legs 
black; iris red. 

k-m. 1 d> 2 5 ad. Aola, Guadalcanar; 17. 7. 87. Bill 
orange ; legs black ; iris red. 

15. Tkichoglossus masskna. 

Trichoglossus Inassena , Bp., Salvad. t. c. p. 288. 

a~c. 2 cf, 1 9 a d. Aola, Guadalcanar; 11. 7. 87. Bill orange; 
legs grey ; iris orange. 

16. CaCOMANTIS TIMBONOMVh. 

Cacomantis tymbonomus (S. Mull.), Salvad. t. c . i. p. 340. 

a. 9 inim. Aola, Guadalcanar ; 18. 4. 87. Bill brown ; legs 
yellow, toes black; iris brown. Food, beetles and flics. 

17. Lamprococcyx iiasalis. 

La mpro coccyx basalin (Horsf.), Salvad. t. c . i. p. 349. 

a. 9 ft d. Aola, Guadalcanar; 24. 4*87. Bill black ; legs dark 
grey ; iris brown. Food, beetles. 

b . d ad. Aola, Guadalcanar ; 3.5.87. Bill black ; legs black; 
iris brown. 

c. d ad. Aola, Guadalcanar ; 4. 5. 87. Bill black ; legs grey ; 
iris brown. 

d. 9 ad. Aola, Guadalcanal*; 6.5.87. Bill black ; legs black; 
iris brown. 

18. Eudynamis cyanockpuala. 

Eudynamh cyanocephala (Lath.), Salvad. t. c. i. p. 365. 

a. 9 ad. Aola, Guadalcanar ; 6.6.87. Bill black above, grev 
below ; legs olive ; iris orange-red. 

19. UUODYNAMIS TAIT1ENSIS. 

Urodyntmi s taitiensis (Sparrm.), Salvad. /. c. i. p. 370. 

a. d inim. Aola, Guadalcanar; 20.4.87. Bill brown above, 
yellow below; legs yellowish grey; iris yellow. 

b. d imm. Aola, Guadalcanar; 20. 5. 87 Bill olive; legs 
olive; iris yellow. 

20. Nesocentor MILO. 

Nesocentor milo (Gould), Salvad, t. c. i. p. 385. 

a. (d) ad* Aola, Guadalcanar ; 14. 4. 87. Bill black ; legs 
black; iris red. 

b. Imm. Aola, Guadalcanar; 4. 5. 87. Bill brown; legs 
bluish grey; iris brown. Food, beetles and grasshoppers. 

c. 2 ad. Aola, Guadalcanar; 6.5.87* Bill brown; legs slate: 
iris dark grey. 

d . d ad. Aola, Guadalcanar; 15. 5. 87. Bill black; legs 
grey; iris brown. 


14* 
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21. Hhytidoceros plicatus. 

Rhytidoceros plicatus (Penn.), Salvad. t . c . i. p. 392. 

a. 3 ad. Aola, Guadalcanar; 14.4.87. Bill white, reddish at 
base ; legs black ; iris red. Food, fruits and seeds. 

b . J ad. Aola, Guadalcanar ; 14.4. 87. Bill white, reddish at 
base; skin of throat chalk-white, round eye blue; legs black; 
iris red. 

c. 3 imm. Aola, Guadalcanar ; 22. 4. 87. Bill yellowish 
white, base reddish ; throat chalk-white, skin of eye blue ; legs 
black ; iris reddish brown. 

d. 3 ad. Aola, Guadalcanal*; 26. 4. 87. Bill dirty white, red¬ 
dish at base; throat chalk-white, skin round eye blue; legs black ; 
iris reddish yellow. 

e . 3 imm. Aola, Guadalcanar ; 27.4.87. Bill white, base red ; 
skin of throat chalk-white, round eve blue ; legs black ; iris reddish 
brown. 

f. g. 3 ad., 3 irnm. Aola, Guadalcanar; 30. 4. 87. Bill 
white, base red ; skin of throat chalk-white, round eye pale blue ; 
legs black ; iris reddish yellow. 

h. 2 imm. Aola, Guadalcanar; 10. 5. 87. Bill white, base 
red ; skin of throat and eyes white; legs black ; iris dull yellow. 

i. $ imm. Aola, Guadalcanar; 13.5.87. Bill dirty white, 
base red ; skin of throat and eyes pure white ; legs black ; iris dull 
yellow. 

k. 3 ad. Aola, Guadalcanar; 14. 5. 87. Bill dirty white, base 
red; skin of throat white, round eye pale blue; legs black ; iris 
reddish yellow. 

L 2 ad. Aola, Guadalcanar; 29. 5. 87. Bill dirty white, base 
red; skin of throat and round eye chalky white; legs black; iris 
brown. 

This series shows the interesting and curious development with 
age of the horny plates on the upper mandible. The youngest 
specimens have merely a raised lump, while the oldest has no less 
than seven plates, and the bill is longer and stronger than in the 
younger birds. 

The young male (spec, c ) has a black spot on the extremity of 
each of the tail-feathers, which is absent in the rest of the series, and 
Mr. Woodford assures me it is the only specimen in which he ever 
observed this peculiarity. 

22. Alcedo ispidoides. 

* Alcedo ispidoides, Less., Salvad. U c. i. p. 408. 

a. 3 Ad. Aola, Guadalcanar; 20.4.87. Bill black; legs dark 
red-brown ; iris brown. Food, shrimps. 

b . 2 imm. Rovatu River; 22. 5. 87. Bill black; legs red; 
iris brown. 

c. 3 ad. Aola, Guadalcanar; 1. 7. 87. Bill black; legs red; 
iris brown* 
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23. Ceyx solitaria. 

Ceyx solitaria, Temm., Salvad. t . c. i. p. 420; Sharpe, in Gould’s 
Birds of New Guinea, pt. iii. pi. 

a. S ad. Aola, Guadalcanar ; 27. 6. 87. Bill red ; legs red; 
iris red. 

24. Halcyon leucopygia. 

Cyanalcyon leucopygia , Verr., Salvad. i. p. 457. 

Halcyon leucopygia , Sharpe, in Gould’s Birds of New Guinea, 
pt. xviii. pi. 

a. c ? ad. Aola, Guadalcanar; li. 4. 87. Bill black; legs 

grey ; iris brown. Food, lizards and grasshoppers. 

b . 5 ad. Rovatu, Guadalcanar; 15. 4. 87. Bill black; legs 

black ; iris brown. Food, beetles &c. 

c. <S ad. Aola, Guadalcanar ; 8. f>. 87. Bill black ; legs 

black ; iris dark brown. 

d . <4 imm. Aola, Guadalcanar; 12.5.87. Bill black; legs 

black ; iris brown. 

e. /. 5 ad. Aola, Guadalcanar ; 11. 7. 87. Bill black ; legs 

black ; iris brown. 

Only the adult males have the white rump ; in the young male it 
is purplish and undefined, and the neck and breast are pinkish buff. 

25. Halcyon savkophaga. 

Sauropatis saurophaga (Gould), Salvad. t. c. i. p. 409. 

a. Ad. llubiana ; 4. 3. 87. Bill black ; legs black ; iris brown. 

2f>. Halcyon tristrami. 

Sauropatis tristrami (Layard), Salvad. t. c. iii. App. p. 524. 

Halcyon tristrami , Layard, Sharpe, in Gould’s Birds of New 
Guinea, pt. \ix. pi. 

a. Ad. Aola, Guadalcanar ; 8. 5. 87. Bill black, white below; 
legs black; iris dark brown. 

27. Halcyon sancta. 

Sauropatis sancta (Bodd.), Salvad. t. c. i. p. 470. 

«. Imm. Rubiana; 20. 3. 87. Bill black ; legs black; iris brown. 

b . c f imm. Aola, Guadalcanar; 21. 4. 87. Bill black; legs 
grey; iris brown. 

c. $ imm. Aola, Guadalcanar ; 24. 4. 87. Bill black ; legs 
grey; iris brown. 

d. (J ad. Aola, Guadalcanar ; 30. 4. 87. Bill black ; legs 
grey; iris brown. 

e. <$ imm. Aola, Guadalcanar; 14.5.87. Bill black; legs 
dark grey; iris brown. 

/. <J ad. Aola, Guadalcanar; 26. 6. 87. Bill black, white 
below; legs grey ; iris dark brown. 

g . ? ad. Aola, Guadalcanar; 4. /. 87. Bill black; legs grey; 
iris brown. 
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28. Eurystomus crassirostris. 

Eurystomus crassirostris, Sclater, Salvad. t. c, i. p. 510. 

a. d ad. Aola, Guadalcanal*; 4. 4. 87. Bill red; legs red; 
iris brown. Food, beetles. 

b. d ad. Aola, Guadalcanar; 7.4.87. Bill red; legs red; 
iris brown. Food, beetles. 

c. $ ad. Aola, Guadalcanar; 15.4.87. Bill red; legs red; 
iris brown. Food, beetles. 

d . 2 ad. Aola, Guadalcanar; 30. 5. 87. Bill red ; legs red ; 
iris red-brown. 

e . d ad. Aola, Guadalcanar; 1.0.87. Bill red; legs red ; 
iris red-brown. 

29. Macropteryx mystacea. 

Macropteryx mystacea (Less.), Salvad. t. c. i. p. 537. 

a. 3 ad. Rovatu, Guadalcanar; 20.5.87. Bill black; legs 

black ; iris black. 

b, c. c3 2 ad. Aola, Guadalcanar ; 21. 6. 87. Bill black ; legs 
black ; iris black. 

30. CoLLOCAEIA SPODOPYGIA. 

Collocalia spodopygia (Peale), Salvad. t. c . i. p. 516. 

<?. <3 ad. Aola, Guadalcanar ; 2. 5. 87. Bill black ; legs 

black ; iris black. 

# 31. IIlRUNDO TAHITICA. 

Hirundo tahitica , Gni., Salvad. t. c. ii. p. 5. 

a. 2 ad. Rovatu River, Guadalcanar; 14.5.87. Bill black; 

legs black ; iris black. 

32. Monarcha castaneiventris. 

Pomarea castaneiventris (Verr.), Salvad. t.c . ii. p. 11 ; Sharpe, 
t . c. part xviii. pi. 

a. d ad. Aola, Guadalcanar; 12. 4. 87. Bill blue; legs blue; 
iris black. 

b. 2 ft d. Aola, Guadalcanar; 22. 4. 87. Bill blue ; legs blue; 

iris black. 

c. 2 *d. Aola, Guadalcanar ; 2. 5. 87. Bill slate-blue; legs 
slate-blue; iris black. 

d. <3 ad. Aola, Guadalcanar; 20. 5. 87. Bill slate ; legs slate; 
iris black. 

e. 2 fl d. Aola, Guadalcanar; 7. 7. 87. Bill slate; legs slate; 
iris black. 

There is no doubt about the correctness of the above identification, 
as I have Verreaux’s type before me. The Monarcha rufo-castanea of 
Ramsay (see Sharpe, in Gould’s Birds of New Guinea, part xviii. ph) 
is stated to come from Lango, Guadalcanar ; but the three speci¬ 
mens in the Natural-History Museum were obtained by Mr. G. 
E. Richards in San Gkristoval, and I think it almost certain that 
Mr. Ramsay’s type specimens must also have come from that island. 
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The specimens obtained by Mr. Woodford in Fauro , and doubt¬ 
fully referred by me in my paper (P. Z. S. 1887, p. 331) to M . cas - 
taneiventris , now prove to be a well-marked and distinct species (see 
Sharpe, above, p. 183). I think the following localities will be 
found correct for the three species :— 

Monarcha ca&taneiventris (Verr.), hab. Guadalcanal 

- rufo-ca&tanea , Ramsay, hab. San Christcval. 

- erytkr outlet a, Sharpe, hab. Fauro. 

33. PlEZORHYNCHTJS BKODIKI. 

Monarcha brodiei , Ramsay, Salvad, t. c. ii. p. 26. 

Feizorhynchus brodiei , Sharpe, in Gould’s Birds of New Guinea, 
pt. xviii. pi. 

a. d ad. Aola, Guadalcauar; 30.4. 87. Bill slate-blue; legs 
slate-blue; iris black. 

b. d ad. Rovatu River, Guadalcanar; 21.5.87. Bill slate; 
legs slate : iris black. 

c. d ad. Aola, Guadalcanar ; 3. 7. 87. Bill slate; legs slate; 
iris black. 

d. 9 ad. Aola, Guadalcanar ; 4. /. 87. Bill slate ; legs slate; 
iris black. 

c. d ad. Aola, Guadalcanar; 6. 7. 87. Bill slate; legs slate; 
iris black. 

If Mr. Woodford has sexed these birds correctly, the 9 is identical 
with the t?,and the bird figured by Mr. Sharpe (op. cit.) as the 
adult 9 must be immature. 

34. RHIPIDURA COCKERELL!. 

Sauloproctq^cocheretli, Ramsay, Salvad. t. c. ii. p. 53. 

Rhipidura coc/cerelli . Sharpe, in Gould’s Birds of New Guinea, 
pt. xvii. pi. 

a. Ad. Aola, Guadalcanar ; 20. 4. 87. Bill black ; legs black ; 
iris black. Food, Hies. 

b. 9 (?) ad. Aola, Guadalcanar ; 21. 4. 87. Bill black; legs 
black; iris black. 

c. 9 ad. Aola, Guadalcanar; 30. 4. 87. Bill black; legs 
black; iris black. 

35. Rhipidura rubjioerontata. 

Rhipidura rubrofrontata, Ramsay ; Salvad. c. ii. p. 68 ; Sharpe, 
in Gould’s Birds of New Guinea, pt. xxi. pi. 

a. d ad. Aola, Guadalcanar; 14. 4. 87. Bill black; legs 
grey ; iris black. 

36* Myiagra eeiirocyanka. 

Myiogra /errocyanea , Ramsay, Sahad. t. c. ii. p. 79; Sharpe, 
in Gould’s Birds of New Guinea, pt. xvii. pi. 

a. 2 Aola, Guadalcanar; 21. 4. 87. Bill black; legs 

black; iris black. 
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b. 3 ad. Aola, Guadalcanar; 4. 5. 87. Bill slaty blue; legs 
black; iris black. 

c. 2 ad. Aola, Guadalcanar; 4. 7.87. Bill black ; legs slate; 
iris black. 

The sexing of these specimens shows that Mr. Sharpe is correct 
in regarding M. pallida , Ramsay, as merely the female of the 
black-and-white species M.ferrocyanea. 

37. Graucalus sclateri. 

Graucalus sclateri , Salvad.; Salvad. t . c. ii. p. 136. 

a. 3 ad. Aola, Guadalcanar ; 5. 4. 87. Bill black ; legs black ; 
iris black. 

b . $ ad. Aola, Guadalcanar; 20.4.87. Bill black; legs 

black; iris dark grey, almost black. 

38. Graucalus holopolius. 

Graucalus holopolius , Sharpe, antea , p. 184. 

a. $ ad. Aola, Guadalcanar; 21. 4. 87. Bill black; legs 
black ; iris black. 

39. Graucalus pusillus. 

Graucalus pusillus , Ramsay ; Salvad. t . c. ii. p. 140 ; Sharpe, t, c. 
pt. xvii. pi. 

a, 2 Aola, Guadalcanar; 13.4.87. Bill black; legs 

black; iris yellow. 

b. 2 fid. Aola, Guadalcanar; 30.4.87. Bill black; legs 

black; iris yellow. 

*• 

40. Edoliisoma erythropygon. 

Edoliisoma erythropygium , Sharpe, antea , p. 1SI. 

41. Pachycephala astrolabi. 

Pachycephala astrolabi f Bp.; Salvad. t. c. ii. p. 215. 

a. 3 ad. Aola; 11.4.87. Bill black ; legs brown ; iris brown. 

b. (3 imm.) Aola; 15.4.87. Bill brown; legs grey; iris 
black. Food, insects. 

c. 3 juv. Aola; 15.4.87. Bill brown ; legs grey ; iris black. 
Food, insects. 

d. 3 juv. Aola; 15.4.87. Bill brown; legs grey ; iris black. 
Food, insects. 

e. 3 juv. Aola; 22. 4. 87. Bill brown ; legs grey; iris black. 

/. 2 • Aola; 17. 4. 87. Bill brown ; legs grey ; iris black. 

g. 3 ad. Aola ; 17. 4.87. Bill black ; legs brown ; iris black. 
Food, seeds* 

4. juv. Aola; 2. 5. 87. Bill brown; legs brown; iris dark 
grey. Food, grasshoppers. 

t. 3 juv. Aola; 2. 5. 87. Bill pale brown ; legs pale brown ; 
iris dark grey. 

4. 3 ad. Aola; 3. 5. 87. Bill black; legs grey; iris dark 
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/. 3 ad. Aola; 5. 6. 87. Bill black; legs grey ; iris black. 

m. 3 ad. Aola; 4. 7. 87. Bill black; legs grey; iris black. 

n. 2 ad. ? Aola; 7.7.87. Bill black; legs grey; iris brown. 

o. 3 ad. Aola; 11. 7. 87. Bill black; legs light brown; iris 
black. 

The young male resembles the adult female, but has the yellow 
of the outer axillaries indistinct or absent and the yellow of the 
under tail-coverts and flanks much paler. 

As the young male becomes adult the whitish colour of the throat, 
lower breast, and belly becomes yellow and the pectoral zone becomes 
of a deeper brown and more defined. 

42. ClNNYRIS FRENATUS. 

Cyrstostomm frenatm (S. Miill.), Salvad. t. c. ii. p. 265. 

a. 3 ad. Aola, Guadalcanar; 20. 6. 87. Bill black; legs 
black; iris black. 

43. Myzomkla skiarpei, sp. n. (Plate X. fig. 3.) 

a . 3 ad. Aola, Guadalcanar; 4. 7. 87. Bill black ; legs olive ; 
iris black. 

Forehead dull black ; occiput, neck, and back olive-yellow; rump 
and upper tail-coverts rufous olive. Wing-coverts, quills, and tail- 
feathers blackish edged with olive-yellow, primaries with the upper 
half of the inner web edged with white. Cheeks and throat dull 
black; neck and upper breast same ns back ; rest of the under 
surface yellowish buff. Quills below grey edged with white, tail- 
feathers grey. 

This species is quite unlike anything hitherto described, and I 
have named it in honour of rny colleague Mr. Bowdler Sharpe. 

Total length 5*1 inches, culmen 0*85, wing 2*5, tail 1*8, tarsus 0*9. 

41. Dicakum 45nbum. 

Dicceum ameum, Jacq. & Pitcher.; Salvad. t. c. ii. p. 280 ; Sharpe, 
/. c. pt. xvii. pi. 

a. 3 ad. Aola, Guadalcanar ; 5.7.87. Bill black; legs black; 
iris black. 

45. Erythrura trichroa. 

Erythrum trichroa (Kittl.), Salvad. /. c. ii. p. 442. 

a . 3 imm. Aola, Guadalcanar ; 9. 6. 87. Bill black; legs 

pale brown ; iris dark brown. 

5. ? ad. Aola, Guadalcanar; 30. 6. 87. Bill black; legs 

light brown ; iris dark brown. 

c-e . 3, 2 $ ad. Aola, Guadalcanar; 5. 7. 87. Bill black; 
legs light brown ; iris black. 

/. 2 »d. Aola, Guadalcanar; 6. 7. 87. Bill black; legs light 
brown; iris black. 

The adult male differs from the young male and females in 
having the forehead and cheeks brighter azure-blue and the whole 
upper and under surface much brighter green. 
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46. Lamprocorax grandis. 

Lamprocorax grandis, Salvad.; Salvad. f. c. ii. p. 462. 

a . 3 ad. AoIa, Guadalcanar ; 30. 5. 87. Bill black ; legs black; 
iris red. 

b . 5 ad. Aola, Guadalcanar; 14. 7. 87. Bill black; legs 
black; iris red. 

c. 2 ad. Aola, Guadalcanar; 28. 7. 87. Bill black; legs 

black; iris red. 

L . minor has been accidentally figured by Mr. Sharpe (t. c.) under 
the name of Lamprocorax grandis . 

47. Mino kreffti. 

Mino lereffti (Sclater) ; Salvad. t . c. ii. p. 469. 

a . ad. Aola, Guadalcanar ; 16. 4. 87. Bill and skin round 
eye yellow; legs yellow ; iris yellow. 

b . $ ad. Aola, Guadalcanar; 20. 6. 87. Bill and skin round 
eye yellow ; legs yellow; iris yellow. 

48. Macrocorax woodfordi. 

Macrocorax woodfordi. Grant, P. Z. S. 1887, p. 332. 

«. 2 ad. Aola, Guadalcanar; 18.4.87. Bill white with black 

tip ; legs black; iris greyish brown. 

b . 2 ad. Aola, Guadalcanar; 19. 4. 87. Bill white with black 

tip ; legs black; iris greyish brown. Food, fruit and seeds. 

c. Ad. Aola, Guadalcanar; 3. o. 87. Bill white with black 
tip; legs black ; iris dark grey. Food, fruit and insects. 

d . 2 ft d. Aola, Guadalcanar; 7. ii. 87. Bill white with black 
tip ; legs black ; iris dark grey. 

e . 3 ad. Aola, Guadalcanar; 16. 5. 87. Bill white with black 

tip; legs black ; iris dark grey. 

/. 3 ad. Aola, Guadalcanar; 25. 5. 87. Bill white with black 
tip ; legs black ; iris dark grey. 

g-h. 3 2 «d. Aola, Guadalcanar; 4. 6. 87. Bill white with 
black tip ; legs black; iris dark grey. 

t. 3 ad. Aola, Guadalcanar; 6. 6. 87. Bill white with black 
tip; legs black ; iris dark grey. 

k. 3 ad. Aola, Guadalcanar; 17.7.87. Bill pinkish; legs 
black; iris dark grey. 

l. 2 ad. Aola, Guadalcanar; 10.8.87. Bill white with black 

tip; legs black; iris grey. 

m. 2 ad. Aola, Guadalcanar; 12. 8. 87. Bill white with black 
tip; legs black; iris grey. 

n. Ad. Aola, Guadalcanar; 25. 8. 87* Bill white with black 
tip ; legs black ; iris grey. 

o. $ ad. Aola, Guadalcanar; 31. 8. 87. Bill pink with black 
tip; legs black ; iris dark grey. 

All the series agree well with the type and the sexes are entirely 
similar. 
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49. Ptilopus solomonensis. 

Ptilopus solomonensis , G. R. Gr. ; Salvad. t . c. iii. p. 50 ; Sharpe, 
in Gould’s Birds of New Guinea, pt. xix. pi. 

a. $ imm. Aola, Guadalcanar; 6.5.8 7. Bill black ; legs red; 
iris yellow. 

This bird is almost identical in every particular with Gray’s type, 
which is also an immature female. The general colour is entirely 
green, except parts of the belly, flanks, and under tail-coverts, which 
are yellow, and the tail and primaries, which resemble those of the 
adult. 

50. Ptilopijs lewisi. 

Ptilopus lewisi , Ramsay ; Salvad. t. c. iii. App. p. 556 ; Sharpe, 
in Gould’s Birds of New Guinea, pt. xvii. pi. 

a. 9 juv. Aola, Guadalcanar ; 6. 5. 87. Bill black ; legs red ; 
iris yellow. 

b. 9 a d. Aola, Guadalcanar ; 8. 5. 87. Bill yellow ; legs red ; 
iris yellow. 

c. c ? ad. llovatu, Guadalcanar; 20. 5. 87. Bill yellow; legs 
red ; iris orange. 

*/, e. f* 9 ad. Aola, Guadalcanar; 30. 5. 87. Bill black; legs 
red ; iris yellow. 

51. Ptilopus sijpf.rbus. 

Ptilopus suptrbus (Tenim.), Salvad. t . c. iii. p. 6. 

c? ad. Aola, Guadalcanar; 1. (i. 87. Bill black ; legs red; iris 
yellow. 

52. GlOBICEKA RU1TGVLA. 

Carpophaga rujtyula , Salvad.; Salvad. t. c. iii. p. 79. 

a. c? ad. Aola, Guadalcanar; 25. 5. 87. Bill black; wattle 
red ; legs red ; iris red. 

53. Carpophaga brenchleyi. 

Carpophaga brenchleyi , G. R. Gr. ; Salvad. t. c. iii. p. 90. 

a. Ad. Aola, Guadalcanar; 1.6.87. Bill black; legs car¬ 
mine ; iris carmine. 

A specimen of this little-known species was obtained and agrees 
well with Gray’s type in the Natural-History Museum. Mr. Wood¬ 
ford says that this is the common species of the islaud. 

54. Turacosna crassirostris. 

Turacoena erassirostris, Gould; Salvad. t. c. iii. p. 131. 

а. $ ad. Aola, Guadalcanar; 11. 5. 87. Bill and skin round eye 
carmine ; legs bright red; iris bright red. 

б. c? ad. Aola, Guadalcanar; 30.5.87. Bill carmine; legs 
carmine ; iris reddish brown. 
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55. Macropygia rufocastanea. 

Macropygia rufocastanea , Ramsay ; Salvad. t . c. iii. p. 149. 

a . $ ad. Aola, Guadalcanar; 5.6.87. Bill black; legs red; 

iris orange. 

5. $imm. Aola, Guadalcanar; 10. 6. 87. Bill black; legs 
red; iris brown. 

c. J ad. Aola, Guadalcanar; 24. 6. 87. Bill black ; legs dull 
pink; iris reddish brown. 

These specimens agree well with Ramsay’s description of the 
species, the adults exhibiting the curious bifid feathers of the 
upper breast and sides of the neck and reminding one of certain 
species of Ptilopus. The young birds do not exhibit this peculiarity, 
and as the black bases of the feathers are hidden, the breast is a 
uniform deep cinnamon-rufous, instead of having the appearance 
of being spotted with black. The male which came in Mr. Wood¬ 
ford’s first collection (see P. Z. S. 1887, p. 332) is not an adult but 
a young bird. 

56. Phlogcenas solomonensis, sp. n. 

a . 3 ad. Aola, Guadalcanar; 17. 8. 87. Bill black; legs car¬ 
mine ; iris brown. 

Forehead dark ashy grey ; back and sides of the neck ashy black ; 
occiput, middle of the neck (paler), back, rump, greater wing- and 
tail-coverts, and outer secondary quills dark chocolate washed with 
purple. Lesser and median wing-coverts dark glossy purple. Rest 
of the quills dark brown and tail-feathers dark brown washed with 
chocolate-maroon, except the outer three on each side, which are 
darker and terminated by a light reddish hand. Cheeks, throat, 
and breast dull ashy grey, becoming lighter towards the belly and 
succeeded by a zone of iridescent dark brown feathers. Rest of 
the belly and under tail-coverts chalky reddish brown. Axillaries 
and under wing-coverts dark brown, the latter with a few light red 
feathers. Quills and tail-feathers below dark brown; the upper 
edge of the inner web of the primaries and the ends of the tail- 
feathers reddish. 

This species, though nearly allied to P. Johanna , Sclater (P. Z. S. 
1877, p. 112, pi. xvi,), is altogether a darker bird, the latter having 
the breast whitish grey, and the occiput, back, &c. washed with olive 
instead of purple. 

No doubt Mr. Ramsay is correct in bis supposition that P. Johanna , 
the types of which are before me, comes neither from the Solomon 
Islands nor New Hebrides, but was obtained by the Rev. G. Brown 
in New Britain, whence specimens have since been brought. 


P. solomonensis 
P. Johanna , types 


{ 



Culmen. 

Wing. 

Tail. 

Taraua. 


in. 

in. 

in. 

in. 

(S • * • ■ 

•75 

4*5 

2*4 

11 

<J .... 

•68 

4*4 

2*8 ' 

1-0 

? .... 

•67 

4*35 

2*8 

10 
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57. Phlogcenas, sp. inc. 

a. juv. Aola, Guadftlcanar; 30.5.87. Bill brown; legs 

brown; iris brown. 

b . 6 juv. Aola, Guadalcanar; 30. 5. 87. Bill brown ; legs 

brown; iris dark brown. 

c. $ juv. Aola, Guadalcanar; 26. 6. 87. Bill dark brown; 

legs brown ; iris light brown. 

These young birds probably represent an unknown species nearly 
allied to the P. jobiensis , from the young of which they differ in 
lacking the white superciliary streak. They are evidently of the 
species referred with doubt by Mr. Ramsay (P. L. S. N. S. Wales, i. 
p. 374) to (Jhahophaps margarithce> D’Alb., Salvad. 

58. Chalcophaps stephani. 

Chalcophaps stephani (Pucher. et Jacq.); Salvad. t. c. iii. p. 178. 

a. 9 ad. Aola, Guadalcanar; 6.5.87. Bill yellow; legs 

red ; iris brown. 

5. J ad. Aola, Guadalcanar; 31.5.87. Bill yellow; legs 

red ; iris brownish red. 

c. r? ad. Aola, Guadalcanar; 27.6.87. Bill yellow; legs 

red; iris brown. 

The female differs from the inale only in having the frontal half 
of the head dark ash-grey instead of white. 

59. Megapodius brknchlkyi. 

Megapodius brenchlcyi , G. R. Gr.; Salvad. t, c. iii. p. 240. 

a . 9 ad. Aola, Guadalcanar; 9. 4. 87. Bill yellow ; legs 

black ; iris brown. 

b . c. 2 J ad. Aola, Guadalcanar; 19. 4. 87. Bill yellow ; 
legs black ; iris reddish brown. 

d. Pull. Rovatu, Guadalcanar; 24. 5. 87. Bill brown; legs 
brown; iris brown. 

e. Ad. Aola, Guadalcanar; 27. 5. 87. Bill gamboge; legs 
olive-brown $ iris reddish brown. 

/. 3 ad. Aola, Guadalcanar ; 7.7. 8/. Bill yellowish brown ; 
legs olive ; iris reddish brown. 

60. ESACUS MAGNIROSTR1S. 

Ortkorhamphus magnirostris (Geoffr.); Salvad. t. c. iii. p. 290. 

a, 9 ad. Aola, Guadalcanar; 9. 6. 87. Bill black; legs 

yellow; iris yellow. 

61. Numenius variegatus. 

Numcnius variegatus (Scop.), Salvad. t . c. iii. p. 332. 

a. ad. Aola, Guadalcanar; 26.4. 87. Bill black $ legs 

grey; iris dark brown. 

A 6 ad. Aola, Guadalcanar; 14.5.87. Bill black; legs 

olive $ iris black. 

c. $ ad. Aola, Guadalcanar; 13.7.87. Bill black; legs 

pearl-grey; iris dark brown. 
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62 . Demiegretta sacra. 

Demicgretta sacra (Gmel.), Salvad. t. c. iii. p. 345. 

a . <3 ad. Rubiana; 10.3.87. Bill grey; legs yellow; iris 
yellow. Food, fish. 

A very fine adult male, with the crest and dorsal plumes long and 
well developed, the latter extending beyond the wings, and the bill 
seems unusually large and strong, the culmen measuring 3*6 ; post- 
femoral powder-down patches largely developed. 

63. Butorides javanica. 

Butoroides javanica (Horsf.), Salvad. t . c. iii. p. 359. 

a . 3 juv. Aola, Guadalcanar ; 19. 4. 87. Bill black and yellow ; 
legs olive; iris yellow. Food, fish. 

b. c3 imm. Aola, Guadalcanar; 6. 5. 87. Bill black and 
yellow; legs grey ; iris yellow. 

64. Ardeiralla woodfordi, sp. n. 

а . J nearly ad. Aola, Guadalcanar; 5.7.87. Bill straw- 
colour, with black streak on tip ; legs olive ; iris yellow. 

б. 3 imm. Aola, Guadalcanar; 15. 7.87. Bill above black, 
below grey ; legs light brown ; iris yellow. 

c. $ ad. Aola, Guadalcanar; 30. 8. 87. Bill above brown, 
below yellow ; legs grey-brown ; iris yellow. 

Total length. Culmen. Wing. Tail. Tarsus. 


in. in. in. in. in. 

a . 18*4 3 1 7*4 2*7 2*7 

b . 18*5 3*1 7*5 2*7 2*7 

c . 18*4 3*1 7*6 2*6 2*7 


Char. Adult female (spec, c ). Head ashy black, fading gradually 
into the dark chestnut-rufous of the neck, back, and wing-coverts. 
Rump and upper tail-coverts dusky, fringed with cinnamon-rufous. 
Quills and tail-feathers ashy black, like the head. Superciliary 
streak and cheeks chestnut. Throat and neck flecked with dark 
shaft-spots. Whole under surface of the body cinnamon-rufous, 
becoming more cinnamon and less rufous below the breast. 
Axillaries whitish buff, under wing-coverts cinnamon and chestnut. 
Quills below ashy black. The long loose upper wing-coverts exceed 
the length of the wings by one inch. 

Specimen a differs from the above in the following particulars 
only:—Some of the feathers of the head have still light transverse 
margins; the upper wing-coverts are light cinnamon, with dusky 
V-shaped subterminal markings; the quills are still edged with 
buff, and the outer secondaries are light red with a subterminal 
dark brown spot edged with buff. 

Young male (spec. i). Head ashy black, rest of the upper 
surface dark reddish brown and blackish, all the feathers being 
fringed with pale buff. Basal half of the wing-coverts ashy black, 
each feather terminating with three parallel bars of cimmmon-rufons, 
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dark brown, and pale buff. Rump and upper tail-coverts dark ash, 
fringed with white. Quills and tail-feathers ashy black, with buff 
margins. Cheeks and under surface of the body cinnamon, paling 
into dirty white below. The feathers on the throat and neck 
streaked and spotted with dark brown. Axillaries whitish, under 
wing-coverts dark grey mixed with buff. Quills below ashy black. 

So far as I have been able to ascertain, this species stands remote 
from anything that lias hitherto been described, and the most 
nearly allied species appears to be A. flavir.oIiU . The adult male 
probably resembles the female described above, but is of a somewhat 
darker colour on the upper surface. 

60 . Nycticorax mandibularis, sp. n. 

Nycticorax manillensw , llarnsay, Proc. Linn. Soc. N. S. Wales, 
vii. p. 39 (nee Vigors). 

a. A imm. Aola, Guadalcanar; 20. 4. 87. Bill above black, 
below yellow ; legs yellowish green ; iris yellow. Food, fish. 

b. cS imm. Aola, Guadalcanar; 2 . 5. 87. Bill above black, 
below yellow ; legs olive ; iris yellow'. 

r. 5 imm. Aola, Guadalcanar; 8 . 5. *7. Bill above black, 
below yellow ; legs olive ; iris yellow'. 

d. V ad. Aola, Guadalcanar ; 2 o. f>. 87. Bill black, base of 
lower mandible and skin of eye-* yellow ; legs yellow; iris yellow. 

Char. Female adult (specimen d). Head and crest black ; rest 
of the upper surface, quills, and tail-feathers dull chestnut. Rump 
and upper tail-coverts rather brighter. An indistinct chestnut 
superciliary streak. Cheeks neck, breast, and Hanks bright chestnut; 
throat, belly, and under tail-coverts white. Axillaries chestnut, 
edged with pale chestnut. Quills and tail-feathers below light 
rufous grey. The crest i> as vet unadorned with white feathers 
(see Ramsay's description). 

Young male (specimen a). Head black, each feather with a 
longitudinal shaft-streak of buff; rest of the upper surface reddish 
brown, each feather darker towards the extremity and ending in a 
rufous-buff coloured spot. Cheeks, neck, breast, and flanks dirty 
cinnamon; throat, belly, and under tail-coverts whitish, each feather 
with a dark brown longitudinal band down one or both edges, most 
strongly developed on the throat and upper breast. Quills and tail- 
feathers below light rufous-grey, shading into darker and terminating 
in a dull buff spot. 

This species occupies a somewhat intermediate position between 
N. manillensis and 2V. caledonicus, being perhaps most nearly allied 
to the latter. It is easily distinguished from both by its smaller 
size aud much smaller bill. It resembles the former in having the 
breast and neck chestnut, but differs in having the throat white. 
It is at once distinguished from the latter by the absence of the 
white superciliary streak so strongly developed in AT. caledonicus . 
Even the young of these two species may be readily distinguished, 
for the new bird is generally darker and has the shaft-streaks aud 
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spots on the feathers of^the upper surface rufous-buff instead of 
whitish yellow. 


Total length, Culmon. 

Wing. 

Tail. 

Tarsus. 


in. 

in. 

in. 

in. 

in. 

N. tnandibularts { ^ * * 

| 3 imm.. 

. 18*5 
. 180 

2*9 

2*10 

9-9 

97 

37 

36 

33 

31 

i\T. caledonicus , 3 ad. 

. 19*5 

3*5 

11-5 

4-1 

33 

N. manillensis . 

. 21*0 

3*6 

12-6 

4-8 

3-8 


66. Sterna longipennis. 

Sterna longipennis , Nordrn.; Salvad. t . c. iii. p. -439. 
a . <$ ad. Rubiana; 4.3.87* Bill black; legs black; feet 
black. Food, fish. 


March 20, 1888. 

Henry Scebohm, Esq., F.Z.S., in the Chair. 


The following papers were read ;— 


4 1. Note on the Classification of the Ranidee. 

By G. A. Boulenger. 

[Receivod February 10, 1888.] 

When revising the arrangement of the tailless Batrachians for the 
second edition of the British Museum Catalogue (1882), I had very 
great difficulty in dealing with the subdivision of the large family 
Ranidee . I had to abandon the Platy- and Oxydactyle character as 
a generic one, finding that, to say nothing of the complete inter- 
gradation which destroys its usefulness as an artificial character, it 
did not, by itself, express affinity, and that in consequence satisfac¬ 
tory series could not be formed upon the degree of dilatation or 
acumination of the digits. As an instance, I may refer to Ranee 
malabarica , galamensu , macrodactyla, and lateralis, which are 
unquestionably very intimately related to such forms as constitute 
the platydactyle group Hylorana of certain authors (R. erythreea, 
temporalis, chalconota, &c.), and yet are more ‘oxydactyle’ than 
Ranee macrodon , kuhlii, and many others which have by all authors, 
and very justly, been regarded as true Ranee. I cannot see that the 
union of all these species, however numerous, tinder one genus, 
Sana, presents any serious inconvenience. On the contrary, the 
systematist should form well-defined genera, regardless of the 
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number of species they may embrace ; by so doing he firstly facili¬ 
tates identification, for the student has a right to expect, when using 
a synoptic work, to get at the name of the genus before that of the 
species; and secondly, he more correctly expresses the continuity 
and breaks in the series of forms as exist in Nature at the present 
period. This mode of treatment has therefore both a practical and 
a philosophical bearing. 

Mv arrangement has not met with general acceptance. As for 
myself, I have not lost sight of the question during the six years 
that have elapsed since the publication of my classification, and I 
have, on different occasions, taken up the matter again in the hope 
of finding characters upon which to subdivide the genus liana , 
but without success; and 1 am now mole than e\er convinced that 
it is a natural association. This conviction has been confirmed 
bv a discowrv published by Peters (Reise u. Mossamb. iii. 1882), 
shortly after the issue of the British Museum Catalogue. He found 
that the digits of most of his Pohjpedatinte differ from those of the 
Ranitue by the presence of a small additional phalanx between the 
ultimate and what is normally the penultimate; the number of 
phalanges being 3, 3, 4, 1 in the foie limb, and 3, 3, 4, 5, 4 in 
the hind limb, instead of 2, 2, 3, 3 and 2, 2, 3, 4, 3. After testing 
the constancy of this character, I fully endorse Peters’s view* as to 
its taxonomic importance ; it affords a far better character for separa¬ 
ting Uhacopharus from Rana than does the presence of a web 
between the fingers. And I find, with satisfaction, that all the 
species refer*ed by me, from autoptic examination, to the genus 
Rana have the normal phalanges irrespective of the presence or 
ab^enee or size of the digital expansions. Two species which were 
formerly unknown to me, hut of which specimens are now in the 
Museum, viz. Ifyla £urr</eri,Schleg., and Thcloderma fe//ro#w//i,Tsch. 
(= Pofypalates feprosus, Gthr A, must, in spite of their free fingers, be 
referred to Uhacopharus . I also find that (Ais&ina , though oxvdae- 
tyle, and therefore placed by Peters in his Ranitue , has the additional 
phalanx like its close ally ilylambates ; and that the genus Lralus, 
as hitherto defined, is unnatural, the species opisthorhodus , Gthr., 
silvaticus , Blgr., fuscus y Blgr., $axico1a t Jerd., and doubtless also 
saraslnorum y F. Mull., all from Southern India and Ceylon, 
standing in the same relation to Rana ns the typical Ixali to 
Ilhacophorus . For these species, characterized by the normal num¬ 
ber of phalanges, I propose the generic name Micrixalus. Con¬ 
sidering the importance of the character discovered by Peters, I 
would suggest the division of the Ranidte into two groups, that 
which is characterized by the additional phalanx embracing the 
following genera:— 

Cassina , Gir., Ilylambates, A. Durn., Rappia, Gthr., Megalixa- 
lu8 9 Gthr., Uhacopharus , Kuhl, Chiromantist Ptrs., fxalus, Tsch., 
and Nyctixalus, Blgr, 

The following figures show that the character upon which these 
two groups are based is readily ascertainable. 


Proc. Zool. Soc. —1888, No. XV. 


15 
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a. h. o'. h. 

1. Finder of Hhnrophorus maximum 

2. Finger of liana afyhanti. 

a. Upper view, b. Side view. a\ b\ Skeleton. 

I seize this opportunity to remark that the genus Phyllobates , 
Bibr., is a Ranoid, closely allied to and intermediate between Ilyl- 
ixalus, Espada, and Prostherapis , Cope—differing from the former in 
the free toes, and from the latter in the notched tongue. The 
pectoral girdle of the type specimen of Phyllobates bicolor, Bibr., as 
well as of a specimen of P. melanorhinus. Berth., has been kindly 
examined at my request by Dr. Mocquard. That genus includes 
the following five species :—P. bicolor, Bibr., limbatus, Cope, mel¬ 
anorhinus , Berth., trinitatis, Garm., and trilineatus , Blgr. 

There probably exists, however, a group of Cystignathoids 
answering to Cope’s definition of Phyllobates (Journ. Ac. Philad. 
vi. 1866, p. 96)—that is, Hylodes without vomerine teeth, which 
would bear the name Syrrhopus, Cope (Am. Nat. 1878, p. 253), 
and include Malachylodes, Cope, and Hypodictyon , Cope. Not 
having seen examples of any of the following species, I only suggest 
that they may be united provisionally under the term Syrrhopus, 
and with the generic definition given on p. 195 of my Catalogue:— 
So mamocJcii Cope, leprus, Cope, cystignathoides , Cope, verrucipes, 
Cope, guttulatus, Cope, hylaformis, Cope, ridens, Cope, chaheus, 
Ptrs., and verruculatus, Ptrs. 
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.2. 1 Inscriptions of sixteen new Species of Shells. 

By G. B. Sowkkdy, F.Z.S., F.LS. 

[Received Fcbruiirj 0, IH88. | 

(Plate XI.) 

hi via smith!, sp. nov. (Plate \T. lip;. 12.) 

L. testa suboblique ora fa, le viler in ft at a, tenuis, alba ; rosfis eirc. 10, 
rot undo t is , medioi riter elcvatis, levissnne unfa! a! is instruct a ; 
area an tiro medio/ riter e/ongata, trviter f\ieavata , rngoso-pltrafa : 
nuricu! is ant iris parvis , decliuihus, posticis mag ms ; urea car¬ 
dinal is excavata. 

Long. (>8, fat. Til mi!inn. 

Uab. Japan. 

Resembling in form L. excavata, but very decidedly ribbed. Tin* 
amiclcs, cardinal area, and anterior lunnle are much the same as m 
the gigantic Japanese species described by me in tiie Society’s ‘ Pro¬ 
ceedings 1 for 1880 ( L. goliath), but that species is smooth, excepting 
at the sides, and not so ndlated. 

The size of the onl\ specimen known of this interesting new species, 
which forms part of our National Collection, is small as compared 
with L. excavata ; but although it has much the look of a full-grown 
shell, it is impossible to say th it it might not attain to the size even 
of L goliath. 1 have, however, no doubt that it is specifically 
distinct. 

Lima conci ntrh \, sp. nov. (Plate XI. tig. 20 ) 

L. testa rotunda ftaiu Uif or mis, obtigua, lata , compressa , tenuiuscula , 
st/hpe! lueida, vrerateo-alha, consent nee Juseo maltifascmtu, 
cpirtcnnide ferruginea indata ; la minis tunnerosis , concent rich, 
pantm elecatis. fusco angaste marginal is, it coslis anga.stis 
virc. 80, confer tissimis, compfanatts , interruptts , subrngos/s , 
parfim divariratis , super ne at tenant is , ini erst it usque minii- 
tissime c renuf at is rt pnnvluratis seufpta ; area cardinnhs 
angud a, med meritin' exeavata ; an tint fix ptuviusrulis , fere 
aqua! thus, anficis pi teat is, rotunda i after is ; pagina interna 
•nitida , cicruleo-atba, margine externa minute crenulata , tenuiter 
fusco eircvmduta. 

Long. 80, wnj. lat. 27 mi Him. 

Uab. Hongkong. 

A very distinct and characteristic species. It is broad ami rather 
flat ; the radiating ribs are very narrow and close-set, and the 
interstices towards the umbones peculiarly punctured. The nume¬ 
rous concentric laminae are but little raised, but they are rendered 
conspicuous bv being edged with brown. 

Since the publication of the monograph of the genus Lima in the 
* Conehologia Iconica,’ the following species have been added :— 

Fj. xealandivn , Sovvb., Proc. Zool. Soc. Jtt/(b p. /.VI. 

L . goliath , Sowb., Pioc Zool. Soc. I *88, p. 80. 
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L. lata, Smith, Rep. on the Lamellibr. of the * Challenger.’ 

L. tahitensis, Smith, ibid. 

L . torresiana , Smith, ibid. 

L . confuse , Smith, ibid. 

L . / aminifera , Smith, ibid. 

A. dunkeri , Smith, —japnnica, Dunker, not of A. Adams, Kowerby, 
Conch. Icon. 1872. 

Mallf.tia angttlata, sp. nov. (Plate XI. fig. lf>.) 

M. /cs/a oblong a, compress ms cu fa, valde incvqnilatera , epidermide 

cornea , nitida hidufa ; entire breviuseula , posticc elongate . 
Margo dorsi posticus rectus ungulates , auriculnfvs. Margo 
ventralis unfit e oblique arcuatvs , postice sinuatvs . Umbones 
lev-iter prominentcs, acutiusculi. Card hie rectilineo , ungusto, 

den films numeiasis winutis instructor Ligamentum longum 
angvstissirnum , nigro-fuscum. 

Diam. antero-post. 20, umbono-marg. 14 niillim. 

Hub. Bay of Bengal, 200 fath. 

Of the few species known of this rare genus, the present is one of 
the m<»t striking. It is distinguished from its congeners chiefly by 
the remarkable sinuosity of the posterior side, forming an angular 
auricle at the dorsal margin, and a broad lobe at the posterior 
extremity. The hinge is the same as in other species of the genus. 

Cypigea htjngerfordt, sp. uov. (Plate XT. figs- 1-3.) 

C. pyriformi , solid a, lata, deprcssi uscula, politissima , m 

* parte dorsali griseo inf on uptim trifascia t a, macu/is mi nut is, 
patlidis, fuscis , confluentibus lentiginose ; spira immerse , conca- 
via sen la, inconspicua ; ! uteri bus lat is, basibusque flaveseetite 
lacteis , maculis fuscis, numerosis, rotunda tis, sup erne marginal is ; 
basi concaviitscuUi ; wargine columellari 20, conco/oribus , parvis , 
lenuiler produetis , basalibus major ibus, obliquis, instructo; 
maryine cjcterno super ne incurvo, dentibus 24, brevibus, regu¬ 
lar thus muni to. 

Long . 30, diam. 24, alt . ID millim. 

II'ah. Japan ? 

This shell (which is in perfect condition) was purchased in Japan 
some years ago by Dep.-Surgeon-Genernl R. llungerford, hut he 
had no guarantee that it was taken in Japanese waters, and, so far as 
1 know, no other specimen has been discovered. It is a species not 
likely to he confounded with any other. It is pyriform but rather 
depressed, and quite nulike C. pyriformis ; the greyish bands 
crossing the back give the idea of a young shell that has not got its 
full colouring, but its sides are thickly enamelled, showing it to be 
thoroughly adult. The spots bordering the lateral enamel are 
unusually high towards the back of the shell, leaving the margins and 
base of a plain cream-colour. 

CoiATM BELLA FTLBYI, 8J). TlOV. (Piste XI. figS. 8, 9.) 

C. testa fusiformi, fa sea; maculis nlbidis irregvlariter asperse; 
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zona anyusta , albida , interrupta , infra medium cincta. Spira 
data, acuminata ; sutura impressa ; an/raclus ] l, Icviter con - 
vejci; prhni 2] politi , simp)tees ; sequentes 1 , costis hevigatis, 
rotnndatis instructi; cccteri herigati , subtilissime stnati et 
oblique mallcati; ultimas via: oentricosus , spiram leviter superaris , 
ifl/ra medium valde contractus , oblique sulcatus, in can dam brevem 
reeurvam desinens , e/ canaknn apcrturalem formuns. Apertura 
ovato-ublonga , spiram subtequans , fauee palhde violacea ; colu¬ 
mella politdy albida , fusco find a, superne plica uniat , mtnutu , 
curvatamunitn , ar/ medium anguluta; labrum (t cut am, ext us leviter 
incrussatum , iWms subobsolete hr at am. 

Long . 30, maj. hit, 12 millim. 

Hub, South Sea ? 

A fine handsome species, one of the largest of the genus, and 
entirely different from any hitherto known or d ‘scribed. I found two 
perfect specimens of this species in the collect m of the late Mr. J). 
Filhv of Hamburg with a label “ South Sea/’ hut even this indefinite 
locality is not to he lelied on. The largest of the two, which 1 
have taken for the Upe, forms part of the gilt made by Mrs. Filbvto 
the Hamburg Museum. The second specimen is about 27 millim. 
in length, and of the same form, proportions, colour, and markings 
as the type. 

CoUALLIOPH 11.\ TURR1TA, Sp. UOV. (Plate XI. fig. 11.) 

C. testa elungufa, iurrita , albida , palhde roseo tinefa, Spira 
perelata ; anfraetus [), lente accrescentes, convexi , obscure 
anguluti , subobhque plieati ( plit ts rotnndatis , confertiusudis ), 
vbiqne ftp*rattler dense squamosa lirati; anfr. ultimus parvus , 
rotunda!us, infra medium contractus , c/ aliquanto productus, 
Apcrtura ovata ; columella infra medium acute anguluta ; can- 
all brevissimo ; labrum crenulatum. 

Long . 2d, winy. diam. 9, apert, long. 0, /«/. 4 millim . 

Hah. Mauritius. 

A very narrow' turreted species, with a small mouth, long spire, 
and ribbed, scabrous, slightly angular whorls. 

Trochus ^Gibbula?) ponsonryi, sp. nov. (Plate XI. fig. 5.) 

T. testa subylobosa , anguste umbilical a , tenuiuscula , pallida , ad 
basin fusco maculuta. Anfraetus f>, convexi ederiter accre- 
scentes; primi 2 heves ; caderi anguluti, ad unguium serie 
tuberculorum coronuti ; supra anyulum spiral iter trisulcati ; 
infra obscure lirati . Anfr. ultimus inflatus, superne sene 

tuberculorum (circ . 12) coronatus; infra corona unitira/us ; 
ad basin convexus , ventricosus , rotundatus , //Ws (ciVc. S) acutius- 
culis instructus. Apertura semilunaris; columella tenuiter 

callosa , superne contract a , i/i/ra medium turyidula. 

Alt. 131, c/t'ani. 14, long. 9, mq/. /«/. 7 millim. 

IJab. Port Elizabeth, South Africa. 

In the absence of the operculum it is impossible to say with 
certainty to what genus or section this species belongs, although I 
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have little doubt it will prove a Uibbula . The base is unusually 
convex and ventricose, the spire rather shortly conical, and the 
upper angle coronated with rounded tubercles. The mouth is rather 
wide, and the umbilicus narrow. The spiral ridges on the base are 
rather close, and the upper ones distant. 

I have only seen a single dead specimen of this somewhat remark¬ 
able shell, which has been lent to me for description by Mr. J. 
Ponsonbv. 

Tuociius (Zizii'HiNus) ExauisiTUS, sp. nov. (Plate XI. figs, (i, 
7.) 

T. testa cornea, coiwexiuscula, prof unde umbilicata , pa!tide 
aureo-fusea, fusco multiimeata. Anfractus (hi, dedives , lev is- 
suite convexi; cingulis numerosis , funds, par am elevatis ubtque 
ornuti; sutura distinct a, planato impressa; anfr. ultimas inferno 
obtuse an (jv tat us ; bust conrextuscula. Apei tura subqaadrafa ; 
columella recliusculu , leviter obit qua, 

Alt, 44, lat . 4 millirn, 

A beautiful little species, encircled throughout with numerous 
raised brown ridges. 

Kngina angueata, sp. nov. (Plate XI. fig. 10.) 

E. testa acuminatafusiformi, afbida,fulvo-fascial a ; spira turrit a, 
ucutissima; anfractus 8, acute bianguluti , rugoso-plicati ct 
spirahter lirati; ultimus spiraliler va/ide Ural us, irregnlnriter 
p tic at us, varicibus acutis muricatis Itic illic irregular iter mutt it us, 
superue angulatus, supra unguium leviter con car us, injra con- 
vexiusculus, infra medium va/de contractus , in cavdam brevius- 
culem des incus, et canatem aperturalcm formuns, Apcrtui a 
parvinscula , an gut ala, intus dentalu-costata ; columella untpli¬ 
ca t a ; tub rum ueutum, crenufatum. 

Long. 22, maj. ctiarn . 124 millirn, 

lJab, Hongkong. 

Distinguished bv its crisply ridged angular whorls, and raised, 
rather sharp longitudinal ribs. 

Pleurotoma fulioni, sp. nov. (Plate XI. fig. 17.) 

P. testa elongata, un gusto turrit a, pallide grisea , longiludinnliter 
fusco irregulariter sparsim strigata , utrinque nigro-fusco tincta. 
Spira elongatissiwa , acuta; anfractus 11, planato-declives , 
minutissime cancellati , spiraliter conspicue albo tricannuti, 
interdum lira inconspicua iulervicnle ; sutura vix impressa , linea 
fusca notaia ; anfr, ultimus leviter convexvs , 7- 8 carinatus , ad 
basin mediocriter attenuatns , et a/iquanto productus. Apertura 
elonguto-ovata 9 purva ; la brum baud prof unde sinuatum ; canali 
brevissimo. 

Long. 2j, maj. diaw. 7, apert. long . 7, lot. millirn. 

JIab. Port Elizabeth, South Africa. 

(If this characteristic species I received some years ago several 
specimens in veiy worn condition from the Cape of Good Hope. 
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They were too imperfect satisfactorily to describe. Mr. Bairstow 
has now sent me a specimen in very fair condition, which, though uot 
absolutely perfect, shows all the essential characters of the species. 

Pleurotoma bulowt, sp. nov. (Plate XI. fig. 16.) 

P. testa clongato-fusiformi, utrinque attenuata , pura alba. 
Anfractus 13, primi 2 rotunde convexi , polili; cceteri acute 
carinati , ubique dense spiraliter liruti; spira acutissima. An - 
jractus ultimas leviter convexus , ad basin valde contractus et 
mill to product us. Apertura ovata, sinu elongate , angusto emar- 
ginata , canuli grat ill , elongate. 

Long. 33, maj. dtam. JO. 

Huh. China Sea. 

A pure white, keeled, and closely ridged species of the typical 
form of P. babylonica. 

Turritella rohusta, sp. nov. (Plate XI. fig. IS.) 

T. testa curt a, sol via, albula ; anfractus 10, madice accrcscentes, 
convexi , rotundati , spiraliter regulantcr 7 liruti; Itris acutis; 
suturu impress a ; anfr. uttimus « atbventricosus , rotundatus , //Vi.v 
16, m/ Zx/.s/y/ mi nonbus. Apertura sub circular is ; peristoma 

crcnufata ; columella pcrcrassa. 

Long. 20, /Mr//, diam. 13, upert. long. 6], lat. 6 millim. 

Hob. ? 

A remarkably short, solid, sharply lirnte species. Specimen at 
present unique. 

Cassis cernica, sp. nov. (Plate XI. fig. 10.) 

C. testa ovato-oblonga , lav is, polita , fulvescente lactea; maculis 
fuscis paUidmscvhs, oblongo-quadratis , sex-fasciatim dispositis 
picta. Spira clata, ad apicem acutiascula, fusca; sit turn 
impressa ; anfractus 6, convexi, rotundati; ullimus elongatus. 
Apertura oblonga; fauce Levi; lab rum arcuatum, mediocritcr 
incrassatum, antice dent a turn ; margine ext e mo leviter reflexo, 
fusco vivide notato ; columella callosa, polita, basin versus plicata. 

Long. 32, maj. lat . 17 millim. 

Jfab. Mauritius. 

Among several specimens of this pretty little species recently 
received from Mauritius there is some variation in form, one or two 
of them being stouter than the type. The smallest specimen is 
23 millim. in length. There is but little variation iu the colouring. 

Helix boxalli, sp. nov. (Plate XI. fig. 13.) 

II. testa globoso-drpressa, anguste sed prof unde umbilicata , fusca , 
fascia nigra pallido marginata ad periphen'am cincta; spira 
depressa; anfractus 5£, primi 2* rotunde convexi , politi; 
ccrteri planato-convexi, yranulis mi nut is, aculeatis, et pilis erect is 
regulariter et dense scabrati; sutura impressa; anfr . ultimas 
subacute angulutus , supra angulum planato-convexus , infra sub¬ 
inflatus. Apertura latiuscula , subrotundata, vix obliqua, intus 
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violacea , polita, zona externa transmeante et limhum atlingente; 
peristoma expansum ; margine dextro tenue , leviter reftexum ; 
columdlari leviter incrassatum, rolunde reflexum , umbilicum 
pariim obtigente. 

Diam . 32, alt. 15, apert. long. 15, /a£. 13 millitn. 

IIab . Mindanao. 

A species of very distinct character. The whole surface (excepting 
that of the nuclear whorls) is covered with prickly granules, sur¬ 
mounted by short, erect bristly hairs. Otherwise the shell is some¬ 
what like If, suecincta (II. Adams) of the Isle of Formosa, but with 
a more depressed spire and ventricose base. 

A single specimen was brought by l)r. llungerford from the 
Island of Mindanao. The shell is in perfect condition. 

Helix cyclostrkmoides, sp. nov. (Plate XI. fig. 14.) 

H. testa late et perspective umbificata , depressa, sordide alba , ubique 
corrugata ; spira concavo-depressa ; anfractus 5, edvriter 
aerrescentes ; primi 2 laves, fusco tinefi; cateri concavi , carina 
elevata serrulnta marginali; ultimus acute tricarinatus ; carina 
wediana maxima. Aperturn hcxagonalis ; peristoma acute tri - 
any ula turn. 

Diam. 11, alt. b millim. 

JIab. M’tul, between Morocco and Mazagan. 

A very remarkable little species submitted to me for description by 
Mr. J. Ponsonby, who suggested the name “ cyclostremoides ” from 
its resemblance to some of the species of the marine genus Cycles- 
trema. The three keels are very conspicuous, especially the centre 
one. The whole surface of the shell is curiously conugated. 

Cytherea (Caryatis) hungerfordi, sp. nov. (Plate XI. fig. 4.) 

C. testa cordata, vulde inequilateral is, tennis , leviter infiata , alba , 
ant ice concentrice sulcata , deinde obscure irregular iter ruga to. 
Umbones prominentes , incurvati , subspiruli. Margo dorsalis 
anticus brevis , leviter arcuatus ; posticus donga/us, dedivis , vix 
arevatvs , obtuse angulatus; ventralis arcuatus. Lunula lata , 
vix impressa . Area poslica dong at a, leviter concavu . Liya - 
mentum anguste elongatum . Dentes cardinales valvce sinistra 

duo , inceqvales ; antico valde prominente t acutiusculo , postico 
lato , lamellari , fossa lata et profunda , subtrigona diviso , fovea 
excavata antice et post ice instructo. Oar do in vatva dexlra , 
dentibus duobus approximate, acutissimis valde prominentibus, 
antice lamina marginali angulaio-elevata, postice lamina obliqua, 
devata, sinuosa, partim divisa munitus / profunde interfossatus. 

Diam. antero-post. 20, umbono-marg . 17, mw*. 14 millim . 

i/«5. Hongkong (I)ep.-Surg.-Gen. llungerford). 

A single specimen in perfect condition of this interesting species 
was found by Dr. llungerford at Hongkong, together with two 
perfect specimens of a somewhat similar shell, with the same Iso- 
cardta-\\ke incurved urnboes, which 1 found to be Arthur Adams’s 
Callocardia guttata (Ann. & Mag. Nat. Hist. 1864, ser. 3, xiii. 
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p. 307). The so-called genus Callocardia , founded upon this species, 
represented hitherto only by a single valve in the British Museum, 
and supposed to belong to the family Isocardiidee, certainly belongs 
to the Veueridas, and cannot with any propriety be separated from the 
section Cary at is of the ancient Lamarckian genus Cytherea . This 
being the case it becomes necessary to change the specific name given 
to Mr. Adams’s type, the name Cytherea guttata being preoccupied 
by Homer. I therefore propose for it the name of 


Cytherea (Caryatis) isocardia. 

The shell is described by Mr. Edgar A. Smith in his report of the 
Lamcllihranchiattt of the f Challenger,* from the before-mentioned 
single valve. There is little to add to that description. The hinge 
is almost identical with that of C, hungerfordi , the shell is more 
inflated and the umbones more distant. Of the two specimens, 
one is beautifully painted with squarish light brown markings, and 
the other has only angular markings and spots about the dorsal 
margin. 


EXPLANATION OF PLATE XL 


Fig. 1-3. Vggrmt htnif/nfodf, p. 208. 

4. ('yl In i‘f a \ ('a njuri *) h tinge r- 
font/, p. 212 

f». IrocJtit'i jionsoufo/i. p 209. 
(>-7. - (jcrjatHfit* (magnified). 

p. 210. 

8-9 CohnnhvtUt fitt»H. p 208 

10. tingnw nn<> nlofa, p 210. 

11. Corall/oyhitn turn/a , p. 209. 


Fig. 12. Lima ,sp 207- 
13 Helix bo rath, p. 2J1 
14. — enrJo^lremolde\ \\ 212. 
Jf>. Mnlfetta i/iignfafii, y> 20tS. 
JO. Ptiurufomn biilowi. p. 211 

17.- fitf to hi, p 210. 

I S lurrifetla robustir, p 211. 

19. ('«'*’*/'» emu on. p. 211. 

20. Lima cvaecatrua , p. 207. 


3. Observations upon an Annelid of the Genus ^ Eolosoma . 
By Frank Eh Beddaud, M.A., F.lt.S.lh, Prosector to 
the Society, Lecturer on Biology at Guy's Hospital. 

[Received February 13, 1888 ] 

(Plate XII.) 

In looking over a sample of water from a small tank belonging to 
Mr. Bartlett, Mr. F. W. Headley noted, and directed my attention 
to, a small worm clinging to a fragment of duckweed. This I 
recognized as an example of the fresh water Annelid jEolosoma. 
I obtained further supplies of water from the same tank which was 
found to be swarming with this little worm. The animals, however, 
were only rarely observed swimming freely in the clear water, but a 
large number could be at once brought into view by simply stirring 
up the duckweed with the dipping-tube ; if left to themselves, they 
rapidly made their way up to the surface of the water where the 
duckweed was floating, and disappeared from view. Individuals 
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placed in a drop of water upon a slide moved about with a rapid 
steady motion, resembling, as Vejdovsky has pointed out, that of a 
Flanarian. Occasionally the movements were more sudden, the 
worm rapidly twisting itself to one side or to the other. Examined 
under a lens of moderately high magnifying-power, it was evident 
that the movements of the animal were caused by the contractions 
of the muscular layer of the parietes. 

The muscular pharynx is used by the animal as a suqker ; it 
attaches itself so firmly by this, that a comparatively violent disturb¬ 
ance of the water is requisite to detach it. When placed upon a 
slide in a drop of water and covered by a cover-glass, the worms 
nearly always attached themselves to the latter; I found it, indeed, 
almost difficult to study the living worm from the dorsal surface. 
This habit is probably due to the fact that the worm crawls about 
on the under surface of the flattened branches of the duckweed. 
As Vejdovsky has pointed out, the oral segment and the procephalic 
lobe are the most contractile portions of the animal’s body, though 
it can shorten itself and increase its length within rather wide limits. 
The individuals were in a state of active division, but I did not 
discover the sexual organs. Such are the most striking facts with 
regard to the habits of the present species of JEolosoma that have 
come under my observation. 

Our knowledge of the structure of this genus is summed up in 
Vejdovsky’s recent work upon the Oligochseta 1 , where there is also 
to be found a critical account of the described species. Since the 
publication of that work, Vejdovsky has added a new species 2 , 
JEolosoma varieyatum , to the three which have been sufficiently 
Characterized to admit of an adequate definition ( JE . quatenuirimn , 
JE. ehrenberyi ’, and JE. tenebrarum) ; the species which I have in¬ 
vestigated comes nearest to JE. variegatum, but is, 1 believe, not 
identical with that species. 

The worm agrees with JE. varieyatum in the green colour of the 
oil-globules. Zacharias 3 has lately investigated an JEolosoma , 
which may he identical with JE. varieyatum or with my own species, 
supposing that they are distinct, and has suggested that these green 
bodies may be Alya; they were observed in course of division. I 
can, however, confirm Vejdovsky’s statement that these bodies are 
coloured black by osmic acid, which is strong evidence of their being 
of a fatty nature ; furthermore, a careful observation of the living 
worm under a high power shows that these green droplets change 
their form, as the animal moves about, quite after the fashion of att 
oil-globule; in the third place, staining with iodine showed no trace 
whatever of the starch reaction. The green oil-globules were of 
different sizes, and showed almost every tint of green from a pale 
yellowish to a dark blue-green; there appeared, however, to be no 
special relation between the size and the colour. They were far 
more abundant than Vejdovsky’s figures show them to be in 

1 System und Morphologic der Oligochaetcn : Prag, 1884. 

a Sitzungab. bohm. (Jesellscli. f. Wissonscli. I88f>. 

3 Zeitsehr. i. wiss. Zool. 188o. 
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JE, varieyatum. Very frequently the epidermic cells contained masses 
of a yellow substance* (Plate XII. tig. 8) which was not blackened by 
osmic acid, and which may, perhaps, be an excretory product of the 
same nature as that which occurs in the cells of the peritoneum which 
clothe the dorsal blood-vessel and the gut. These yellow masses 
appeared to be most frequent upon the prostomium. Vejdovsky has 
suggested 1 that Leydig’s jE. niveum may be identical with his 
/E. varieyatum . The former species, however, has colourless oil- 
globules ; hut, as Leydig J pointed out, d’Udekern ** has stated that 
in uE. qunternarium the red oil-drops are recognizable in the 
embryo, and Maggi’s figures 4 of a very closely allied, if not identi¬ 
cal, species show the same thing. Still JE. varieyatum is so far like 
/E. niveum in that it possesses colourless in addition to coloured oil- 
globules, and it agrees in other particulars to be referred to presently. 
In the species described in the present paper I also found colour¬ 
less oil-bodies. 

The anterior margin of the prostomium is furnished with delicate 
chit hums processes as in JE. varieyatum ; and the under surface (Plate 
XII. fig. 2} of the prostomium is ciliated as in that and other species. 

The number of setae in the bundles of *E. varieyatum is s ated to 
vary 1 , hut the approximate number per bundle tabulated in Vejdov- 
hky’s memoir upon that worm is less than in the present species. 
My species may differ as to the number of setie per bundle ; except 
in the la^t few segments the number ranged from 4--G. Their shape 
is perfectly similar to that of the setae in /E. varieyatum. 

The accompanying drawing (Plate XII. fig. 3) shows the two seta- 
bundles of one side of the body highly magnified ; each bundle is 
implanted in a cellular sac which is plainly continuous with the epi¬ 
dermis, and is no doubt derived from it; the sac is made up of 8-10 
nucleated cells; it is attached to the body-wall by numerous 
unicellular muscular fibres, each with a single nucleus at about the 
middle of its length. The two seta-bundles are attached to each other 
by a fiat band of muscular tissue (sm), which is wider at its attached 
cxtiemities than in the middle; this muscular band is longitudinally 
striate, and is of a totally different appearance from the unicellular 
muscular fibres above mentioned. 

1 recoguized the nerve-ganglion in the prostomium and the 
ciliated pits, which lie on either side in the furrow which separates 
the prostomium from the peristomial segment. The filiation of the 
prostomium extends as far as the ciliated pit. 

The alimentary tract shows but little difference from that of 
other species; observation of the living worm as well as of trans¬ 
verse sections (tig. ti) show that in my species the whole of the 
intestine is ciliated. 

The vascular system calls for no comment; the contained blood 

1 Syst cmu u. Morph. Ac. p. 113, footnote. 

- Muller’s Arch. 1803 Bull. Acad. Bolg. 1801. 

4 8oi*. Ital. Stu. Nat. 1805. 

5 1 am indebted to Prof. Vrjdovsky for a llerman translation of a part of his> 
memoir upon M. earnyahim. which is in Bohemian. 
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is colourless as in all the other species except AS. ehrenbergii , where, 
according to Lankester \ it is of a pinkish colour. 

There are a large number of pairs of nephridia present, while in 
M. variegatum there are only three pairs, occupying segments 4-6. 
They are very readily visible, and the terminal aperture into the 
coelom is extremely obvious, lying midway between two successive 
seta-bundles. The coelomic aperture can hardly be termed a 
“ funnel,” as it is only just perceptibly wider than the rest of the tube. 
The external orifice of the nephridium is placed close to the median 
ventral line. Although the segmentation of Molosoma does not 
affect the coelom, there being no mesenteries present, it is clear that 
the position of the nephridia is such that, were mesenteries to make 
their appearance, each nephridium would be entirely contained in a 
single segment; the external orifice is in fact in advance of the cado- 
mic aperture (fig. 1). This is of some little importance, inasmuch 
as in Ctenodrilus **, undoubtedly a near ally of jEolosoma, the single 
pair of nephridia are entirely contained within the first segment of 
the body. Again, in Polygordius 3 the funnels of the nephridia, 
although they coine into close contact with the septum which 
divides the segment containing the nephridium from the one in 
front, do not actually perforate it. Polygordius is certainly a very 
primitive Annelid; and since the same conditions obtain in the 
Capitellidm and other Chmtopods, there are some reasons for 
believing that the restriction of a nephridium to a single segment is 
primitive. On the other hand, it is almost universally the case 
among the Oligochaeta that the funnel lies in the segment in front 
of that which bears the external aperture of the nephridium. Again, 
♦the nephridia of JEolosomu are, as has been pointed out by’ Vejdov- 
sky, attached to the parietes bv simple unicellular muscle-fibres. 
This is perhaps to be looked upon as a primitive arrangement, since 
the embryonic nephridium of Allolobophora is, according to 
Lehmann, attached in a similar fashion 1 * 3 4 . The characters of the 
funnel are important; so far as I can ascertain from a single fortu¬ 
nate section (fig. 4) it is composed of only two cells; there are at 
any rate only two nuclei present, and one of these is rather in 
advance of the other. It is a fact which favours some views which 
I have put forward elsewhere 5 , as to the origin of the Annelid from 
the Platyhelminth excretory system, that in this primitive segmented 
worm the nephridial funnel should be, at most, two-celled. As to 
the structure of the nephridia, they consist, as in all Oligochaeta, of 
“ drain-pipe cells.” 

The difference in the number of the nephridia between the indi¬ 
viduals which I have examined and those which Vejdovsky has 

1 Linn. Trans, vol. xxvi. 1809. 

* The most recent paper known to me on this worm is by Dr. Scharff. 
Q. «T. M. S. vol. xxvii. n. s. 

3 Fauna und Flora des Oolfes von Neapel, xiv. Monograph of Polygordius , 
by L. J. Fraipont. 

4 Jen. Zeitschr. 1888, pi. xx. fig. 7. 

4 Q. J. Micr. Sci. 1888, pt. i. 
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termed AH. variegatnm leads me to believe that the individuals 
from the Society’s Gardens belong to a distinct species; the fact 
also that the first nephridiurn is situated in the first setigerous 
segment, distinguishes my species from AH. variegntum . I may 
fairly lay stress upon this point of difference, as it furnishes a useful 
character in distinguishing the remaining species of the genus. 
Ley dig’s observations upon AH. niveum suppoit Vejdovsky’s belief 
that this species may he identical with his AH. variegatnm , as in 
both there are no nephridia in the oesophageal region. 

The accompanying drawing (Plate XII. fig. 2) shows all the remain¬ 
ing points in the structure of yEo/osoma to which 1 wish to direct 
attention. The cavity of the prostonuum is traversed by numerous 
unicellular muscular fibres, which, when seen on a dorsal or ventral 
view of the animal, have the appearance of being frayed out at their 
point of insertion on to the body-wall, forming a star-like figure l . 
Besides these, the head-cavity is partly occupied hv a network 
formed by the anastomosis of similar fibres, as in Dinophilus \ &c. ; 
elsewhere the coelom is only traversed by the unicellular fibres. 
Beneath the epidermis there is a single row of circular muscular 
fibres, which is continued over the pharynx. Beneath the circular 
fibres is a single row of longitudinal fibres of a somewhat greater 
thickness than the last; these do not appear to be continued over 
the pharynx. 

The nerve-ganglion is half cellular and half fibrous (fig. 2, n ); 
it appears to he wholly cellular in other species. 

The number and disposition of the nephridia appear to me sufficient 
to distinguish this species, which I have great pleasure in asso¬ 
ciating with the name of my friend Mr. F. W. Headley, Assistant 
Master at llailevbury College. 

EXPLANATION OF PLATE XII. 

Fig. 1. AoJosoma head?n/i, highly magnified, from the ventral aspect. 

2. Longitudinal section through prostomium and first segments. 

3. Section tltrough seta-sac. 

4. Section to show nophridial funnel. 

5. (». Trimaxerse and longitudinal sections through intestine. 

7. Ciliated cells from intestine, highly magnified, to show striate free 

border. 

8. Granular masses, colourless or yellow, contained in epidermis cells of 

pmstomium. 

Reference Letters. 

hi. Blood-space, v.v. Ventral blood-vessel, n. Nerve-ganglion, m. Longi¬ 
tudinal muscular fibres. //d. Transverse muscular fibres, cp. Epidermis, nep. 
Nephridia. o. External orifice of nephridia. /. Funnel of nephridia c. Iu- 
traccelonuc muscular bands, s. Setic. s'. Seta-sac. sm. Band of muscles 
uniting two seta-bundles, ph. Pharynx. 


1 (/. Vojdovskv, SB. bdhni. Gcsells. &c. fig. 3. 
a Weldon, Q. J. Micr. Sci. 18X0. 
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4. On Chhmdops , a new Generic Form of Fringillidte from 
the Island of Hawaii. By Scott Bvrchard Wilson. 
(Communicated by Alfred Newton, V.-l\) 

[Received March 10, 18S8.] 

Ohlortdops \ gen. nov. 

Bill short and very thick, with euhnen and gonys much arched ; 
maxilla and mandible nearly equal in height, tomia of the former 
doubly sinuated and overhanging those of the latter, which are in¬ 
flected. 

Nostrils basal, supernal, nearly covered by the frontal feathers, 
and beset with a few hairs. 

Wings moderate, first primary wanting, fourth slightly longer 
than third and fifth, which again exceed the second and sixth. 

Tail short, slightly forked, rectrices acuminate. 

Feet moderate. 

Chloridofs kona, sp. n. (c? not procured.) 

5 • Bill dull flesh-colour ; lores dusky black. General colour above 
bright olive-green, passing into golden-green on the throat and 
belly ; across the breast a hand of olive-green ; abdomen whitish ; 
quill-feathers dusky black, edged outwardly with olive-green. 

Total length 5*75 inches, wing from carpal joint 3*25; tail 2 ; hill 
—from gape to tip *8, height from chin to forehead *73 ; maxilla, 
width at base *52 ; mandible, width at base *59. 

I obtained this bird, the only one which I have shot, 21st June, 
1887, at an elevation of 5000 feet in the district of Kona on the 
west coast of Hawaii, in a great tract of forest, consisting princi¬ 
pally of Koa-trees (Acacia koa) ; but there were also the Mamane 
(Sophora chrysophylla), the Alii (Dodoncm viscosa), the Sandalwood 
(Santalum album), and the Bastard Sandalwood (Myoporum santali - 
mm). I think that as Lovioides bailleui feeds only, so far as I 
know, on the seeds of the Sophora , it is most probable that this big 
Finch feeds on them also. During my stay of four weeks 1 only 
saw three of these birds. The specimen shot was on a tall Myopo¬ 
rum , The species must be extremely rare, as I have since been 
collecting at almost similar elevations, where there are the same 
species of trees, but I cannot obtain there either of these Finches, 
neither do the natives know them, whence I conclude they are 
peculiar to the Kona district, as also is Conms hawaiiensis. 

The general appearance of this bird is that of an exaggerated 
Greenfinch ( Fringilla chloris , Linn.). 


1 Ohloridi afaciem habeas. 
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April 17, 1888. 

Dr. St. George Mivart, F.R.S., Vice-President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of March 1HH8 :— 

The total number of registered additions to the Society’s Mena¬ 
gerie during the month of March was 31, of which 14 were by 
presentation, 4 by birth, 9 by purchase, 5 were received in exchange, 
and 2 on deposit. The total number of departures during the same 
period, by death and removals, was 99. 


Mr. Charles Stewart exhibited a preparation showing the structure 
and development of the brood-pouch of Nototremu mursupiatum. 


Mr. Boulenger exhibited the type specimen of a new species of 
marsupial Tree-Frog, Kof of rerunfissipes, Blgr.,recently diseovcicd by 
Mr. G. A. Battmge at Igunrasse, Pernambuco. This species agreed 
with N. or if cm m, Weinl., in the dermo-ossification of the skull, but 
diffeted from all other species in the neatly free toes. The greatest 
interest attached to this specimen was its habitat, all previously known 
marsupial Frogs {Nototremu and Awphu/nathodon) being inhabitants 
of the Andes, from Central Ameiica to Peru. 


A communication was read from Mr. T. I). A. Cockerell, con¬ 
taining some remarks on Atavism, with reference to a paper on the 
same subject read by Mr. J. Bland Sutton at a previous meeting of 
the Society. 


The following papers were read :— 


1. List of the Lepidoptera Ilcterooera collected by Mr. C. M. 
Woodford at Suva, Viti Leva, Fiji Islands, with the 
Descriptions of some new Species. By Herbert Druce, 
F.L.S., F.Z.S., &c. 

[Received April 17, 18S8-] 

(Plate XIII.) 

Examples of all the species enumerated in the following list were 
taken by Mr. Woodford during the months of February, March, 
and April 1886. This small collection is especially interesting on 
account of the exact localities being carefully noted, as well as for the 
new species it contains. Ninetv-four species are represented, eight of 
which I have described as new. The specimens are all in my own 
collection. 
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Fain. Sphingid^b. 

1. IIemarts cynniris. 

Ilemaris cynniris , Gu6rin, Ieonographie, p. 495. 

Also in my collection from New Caledonia. 

2. Macroglossa, sp. 

One specimen, in poor condition, not quite the same as any known 
to me; but without more material I think it better not to name it. 

3. Chaerocampa celerio. 

Chevrocampa celerio , Linn. Svst. Nat. i. 2. p. 800. 

jAll the specimens have the silver streaks very heavily marked. 

**0CHvEROCAMPA erotus. 

*r 

Chcerocampa erotus , Cram. Pap. E\ot. ii. p. 12, t. 101. f. B. 

Gonathothlibvs erotoides , Wallgr. Wien. ent. Monat. iv. p. 43. 

Deilepftila eras , Boisd. Voy. de 1’Astrolabe, Ent. p. 185; Feist- 
bamel, Voy de la Favorite, Supp. vol. v. p. 19, t. 5. i. 2. 

CJuerocampa andamanensis , Kirbv, Trans. Ent. Soc. Loud. 18/7, 
p. 212 ; Waterhouse, Aid, t. 141. f. 1. 

Mr. Woodford has brought a fine series of this species from Suva, 
which shows that all the forms that have been described as distinct 
species are in reality one. The specimens in my own collection are fiom 
the following localities :—North Australia ; Loyalty Islands ; Suva, 
Viti Levu; New Hebrides; Timor; and Andaman Islands. I do 
not see any characters whereby to separate them : the largest specimen 
is that from the New Hebrides with the wudest dark margin to the 
secondaries; but every intermediate form to those from North Aus¬ 
tralia with the very narrow border to the secondaries is represented : 
the colour of primaries varies very much, a specimen taken by Mr. 
Woodford is almost green. 

5. Protoparce convolvuli, var. distans. 

Protoparce convolvuli , var. distans , Butl. Lep. New Zealand in 
Voy. ‘Erebus’ and ‘ Terror,’ p. 30, t. 9. f. 11. 

Also in my collection from New Guinea, New Hebrides, New 
Caledonia, and Western Australia; this species is always much smaller 
and darker in colour than the typical P. convolvuli. 

Fam. Chalcoshd42, 

6. Heteropan dolens, n. sp. (Plate XIII. fig. 1.) 

Primaries uniform slate-colour, secondaries dull glossy blue except 

along the costal and outer margins, which are brownish slate-colour. 
Underside of all the wings pale slate-colour, the costal margin of 
the secondaries shaded with blue. The upperside of the head, 
thorax, and abdomen dull black ; the underside of the head, thorax, 
abdomen, and legs brownish bronze-colour. Expanse f inch. 

A pretty little species, not nearly allied to any known to me, but 
to some extent resembling Chalcosia appendiculata, Snell. 
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Fam. LiTHOsiiDiE. 

7. Hyfsa woodfordi, n. sp. (Plate XIII. fig. 2.) 

Primaries deep purple-brown, creamy white from the base to the 

middle of the costal and inner margins, but not extending so far from 
the base on the inner margin, the outer edge of the creamy white 
colour is formed into a series of half-circles edged with bluish black, 
four bluish-black spots close to the base, two on the costal margin 
and below the last spot on the costal margin, round the spots are 
some bright orange markings extending from the base, a small white 
dot beyond the end of the cell, and a large round cream-coloured 
spot close to the outer margin just above the anal angle. Secondaries 
creamy white, with a large black spot at the apex, a second round 
black spot on the outer margin nearest the anal angle, and a s inll 
dot close to the anal angle. Underside creamy white, with the kark 
markings as above, but not quite so much marked on the primaries, 
the basal spots being very indistinct. Head, thorax, and the abdomen 
bright orange, a bluish-black spot on each of the teguloe, one at the 
base of the thorax, and a central row on the abdomen all black ; the 
underside of the abdomen creamy white, with a row of bluish spots 
on each side; legs white banded with black ; antennae black; palpi 
bright orange tipped with black. Expanse 2| inches. 

I have much pleasure in naming this vtry fine species after its 
captor, Mr. C. M. Woodford; it is very distinct from any other 
known to me. 

Fam. Leucanidjs. 

8. Leucania inferens. 

Leucania inferens , Walk. Cat. ix. p. 105. 

Fam. Xylopii asides. 

!). Spodoptejra nudes. 

Spadoptera nubes , Guen. Sp. Gen. LtSp. v. p. 155; Walk. Cat. 
ix. p. 186. 

10. Prodeni a infecta. 

Prodenia infecta> Walk. Cat. ix. p. 106. 

Prodenia insignata , Walk. 1. c . ix. p. 107. 

Prodenia permbuda, Walk. /. c. xi. p. 7 23. 

Laphygma sgualida , Walk. 1 . c. xxxii. p. 652. 

11. Prodenia retina. 

Prodenia retina , Gudn. Sp. Gen. L«5p. v. p. 165. 

The specimens are identical with those from Madeira and Africa. 

Fam. Noctuidje. 

12. Graphiphora compta. 

Graphiphora compta , Walk. Cat. x. p. 404. 

One specimen identical with Walker’s type from New South 
Wales. 

Proc. Zool. Soc. — 1888, No. XVI. 
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Fam. Aconthd^e. 

13. Leocyma tibialis, Fabr. 

Leocyma dianoe , Gudn. Sp. Gdn. LtSp. vi. p. 213. 

Cha8mina cygnus, Walk. Cat. ix. p. 147. 

Chasmina glabra , Walk. /. c. xxxii. p. 63 G. 

With a large series of specimens before me I am quite unable to 
separate any of the above-named species as distinct. Indian specimens 
vary very much in size, but in no other respect are they different. 
Mr. Butler informs me that the type of Fabricius’s species is in 
the Banksian Cabinet now in the British Museum. 

14. Mesotrosta abyssa. 

Mesotrosta abyssa, Snell.Tijds. v. Ent. xxiii. p. 50, t. 5. f. 1, la. 

If). ACONTIA RITSEM/E. 

Erastria ritsemve, Snell. Tijds. v. Ent. xxiii. p. 57, t» 5. f. 2. 

A single specimen of this pretty little species was taken by 
Mr. Woodford. 

1G. Xanthodes intkrsepta. 

Xanthodes intersepta, Guen. Sp. Gen. Lep. vi. p. 979. 

One specimen identical with those from India, Ceylon, Timor, &c. 

Fam. Erastriilk. 

17. Erastria verm icu lata. 

Erastria vermiculata, Snell. Tijds. v. Ent. xxiii. p. 58, t. 5. f. 3. 
Several specimens agreeing well with Snellen’s figure. 

Fam. Anthophilid^e. 

18. Micra innocens, Butl. 

19. Anthophila divergens? 

Anthophila divergens ?, Walk. Cat. xii. p. 803. 

One specimen, very closely resembling Walker’s type, but it is 
in poor condition. 

Fam. ERiopiDiE. 

20. Oallopistria exotica. 

Catlopistria exotica, Guen. Sp. G6n. Lep. vi. p. 294. 

The light markings are whiter than they are in the Ceylon and 
Javu specimens. 

Fam. Eurhipule. 

21. Penjcillaria nugatrix. 

Penicillaria nugatrix , Gu6a. Sp. G6n. Lop. vi. p. 303, t. 14. f. 7. 
Two specimens, both of which are females. 
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Fain. Plusida£. 

22. Plusia verticillata. 

Plusia verticillata , Gik'ii. Sp. Gen. Lep. vi. p. 311. 

Two specimens, identical with those from Java. 

23. Plusia oxygramma. 

Plusia oxygramma , Iliibn. Exot. Schmett. f. 7(>1>, 770. 

Identical with North-American specimens in my own collection. 

Fam. IIyblasid^e. 

21. IIyblasa ruEUA. 

llyblcea puera, Cram. Pap. Exot. ii. t. 10,‘3. f. L), E. 

Fam. GonopteridjE. 

25. CoS MO PHIL A XANT1IINDYMA. 

Cosmophila xanthindyma , Boisd. Faun. Gut. Madagascar, p. 04 
t. 13. f. 7. 

2(>. Gonitis edituix. 

Gonitis editrix , Guen. Sp. Gen. Lep. vi. p. 401, t. 2. f. 5. 

1 cannot distinguish the specimens caught by Mr. Woodford from 
those in my own collection from South America. 

27. Gonitis vulpina. 

Gonitis vulpina , Butl. Trans. Ent. Soc. Loud. 1886, p. 108. 

28. Gonitis xanthochroa. 

Gonitis xanthochroa, Butl. Trans. Ent. Soc. Lond. 1880, p. 409. 


Fam. Catephid^e. 

29. CoCYTODES MODESTA. 

Cocytodes modest a ,, Van der Iloeven, Lep. Nouv. t. 7. f. 8. 

One specimen, identical with those before me from New Caledonia 
and the New Hebrides. 

30. Steiria variabilis. (Plate XIII. figs. 3, 4, vars.) 

Steiria variabilis , Moore, Descrip. Indian Lep. from the Coll, of 
the late Mr. Atkinson, p. 164. 

Mr. Woodford took fifteen specimens of this extremely variable 
insect, no two of them being alike. The specimens vary from pale 
fawn-colour to dark blackish brown, and if they are separated at 
least ten of them would have to be named: this species varies 
much in the same way as Diadema bolina does from the same place. 
I believe it most likely this will prove to be another form of 
Stictoptera cucullioides , Guen. 

16* 
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31. Steiria su bobliq.ua. 

Steiria subobliqua , Walk. Cat. xiii. p. 1136. 

One specimen, identical with Walker’s type in the National 
Collection. 


Fam. Hypocalidas. 

32. Hypocala plumicornis. 

IJypocala plumicornift 9 Guen. Sp. Gen. Lep. vii. p. 75. 

The black margins of the secondaries are rather wider in the Suva 
specimens than in the typical African form, but in other points are 
identical. 

Fam. Ophidf. ridas. 

33. OPHIDERES FTJLLONICA. 

Ophideres fullonica, Linn. Svst. Nat. i. p. 812; Clerck, Icon, 
t. 48. f. 1-4. 


Fam. Erebida:. 

34. Oxyodes clytia. 

Oxyodes clytia , Cram. Pap. Exot. iv. p. 238, t. 399. f. G. 

Fam. Ommatopuoridas. 

35. Serjcia anops. 

Sericia anops , Gu6n. Sp. Gen. Lep. vii. p. 1296. 

The specimens are identical with those from India and Ceylon. 

Fam. Ophiusim. 

36. Lagoptera miniacea. 

Ijagoptera miniacea , Feld. & Rog. Reise Nov. Lep. t. cxvi. f. 8; 
Erkl. de Taf. no. 8. 

One specimen, almost identical with Felder’s figure. 

37 . Lagoptera magica. 

Lagoptera magica t Hiibn. Samml. exot. Schmett. f. 535, 536. 
Noctua coronata , Fabr. ? 

A very widely distributed and common species. 

38 . OPHISMA LiETABILIS. 

Ophisma Icetabilis , Gu6n. Sp. Gen. Ldp. vii. p. 241. 

Noctua illibata, Fabr. ? 

39. Achje fasciculipes. 

Ach<B fasciculipes, Walk. Cat. xiv. p. 1400. 

The specimens of this fine species are identical with Walker’s 
type in the National Collection from Celebes, also with those in my 
own collection from New Caledonia. J 
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40. AcHfi melicerte. 

AcIkb melicerte , Drury, Ill. Exot. Ins. i. t. 23. f. 1. 

This common species ranges over India, China, Java, Borneo, and 
various other islands to North Australia. 

41. Ophiusa myops. 

Ophiusa myops , Gucn. Sp. Gen. Lep. vii. p. 265. 

Identical with Javan specimens. 

42. Ophiusa arctot^nia. 

Ophiusa arctotania , Gu6n. Sp. Gen. Lep. vii. 2/2. 

The specimens are in every way identical with those from 
Darjeeling. 

43. Gram modes oculicola. 

Grammodes oculicola > Walk. Cat. xiv. p. 1446. 

44. Grammodes alcyona, n. sp. (Plate XIII. fig. 5.) 

Primaries dark brown, bordered on the costal and outer margin 

with pale brown; two white lines running from the base to near the 
outer margin, where they arejoined by a transverse narrow line forming 
a large triangle; the inner line is much the broadest of the three. 
Secondaries pale mouse-colour, darkest from the apex to the anal 
angle. Underside uniform pale whitish brown ; head, thorax, and 
abdomen pale brown ; antennae and legs brown. Expanse \\ inch. 

This species is allied to Grammodes delta , Boisd., but it is at 
once distinguished from that species by the entirely different shape 
of the triangular mark on the primaries. 

Earn. Euclidid,®. 

45. Trigonodes cephise. 

Trigonodes cephise , Cram. Pap. Exot. iii. p. 59, t. 227. f. C. 

One specimen, which is almost identical with Cramer’s figure. 

Earn. ItEMiGiDfi. 

46. Remigia archesis. 

Remigia archesis , Cram. Pap. Exot. iii. t. 273. f. F, G, II. 

Remigia demonstrans t Walk. Cat. xiv. p. 1512. 

Remigia discrepans , Butl. 

With a very large series of specimens before me I am quite unable 
to separate Walker’s and Mr. Butler’s species; on the undersides 
they are all identical except in colour, some being slightly brighter 
than others, but in no locality are they constant in this respect. 

47. Remigia congregata. 

Remigia congregata , Walk. Cat. xv. p. 1847. 

Remigia optatura , Walk. 1. c. p. 1848. 

A very variable species, Walker’s R . optatura is only a female of 
his R. congregata. 
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48. Remigia frugalis. 

Remigia frugalis, Fab. Ent. S\st. iii. 2. p. 138 ; Walk. Cat. xiv. 
p. 1507. 


Fam. Thermesi 

49. Azazia rubricans. 

Azazia rubricans , Boisd. Faune Lep. Mad. p. 106, t. 16. f. 1. 
The specimens are slightly paler in colour than those from Mada¬ 
gascar. 

50. Sonagara superior. 

Bonagara superior, Bull. Ann. & Mag. Nat. Hist. ser. 5, vol. \ix. 
p. 433. 

The specimens obtained by Mr. Woodford are identical with Mr. 
Butler’s type in the National Collection. 

Fam. IIypenidvE. 

51. DlCHKOMIA DUPLICAL1S. 

IHchromia duphcalis, Walk. Cat. xvi. p. 16. 

Two specimens, identical with tho^e from Australia. 

52. Hyamja, sp. 

Very close to the South-American Hyamia pafpitatalis , Walker ; 
the specimens are not in good condition. 

Fam. Herminidae:. 

53. BlEPTINA FUNKSTALtS. 

Bleptina funestalis. Walk. Cat. xxxiv. p. 1163. 

54. BoCANA METISAL1S. 

Bocana tnetisalis , Wnlk. Cat. xvi. p. 183. 

Bleptina dimissalis, Walk. 1. c. xxxiv. p. 116. 

Walker described the sexes as distinct species. 

55. Bocana? sypnoides. 

Bocana ? sypnoides , Butl. Trans. Ent. Hoc. Lond. 1886, p. 416. 
This species hardly belongs to the genus Bocana, the males having 
deeply pectinated antennee and long tapering palpi; Mr. Butler's 
description was taken from a female specimen. 


Fam. Boarmid^e. 

56. BoARMIA SAMOAN A. 

Boarmia samoana, Butl. Trans. Ent. Soc. Lond. 1886, p. 433. 

This -species varies considerably in colour; some specimens are 
much paler than others. 
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Fam. Geometridas. 

57. Ioms CHE ROM ETA. 

Iodis cherometa , Meyr. Trans. Ent. Soc. Loud. 188G, p. 203. 

One specimen of this pretty species. 

58. Thalassodes opalina. 

Thalassodes opalina , Butl. Ann. & Mag. Nat. Hist. ser. 5, vi. 
p. 214 ; Ill. Lep. Het. Brit. Mus. pt. vi. p. 70, t. cxvii. f. 9. 

Thalassodes saturata , Snell. Tijds. v. Ent. xxiv. p. 77, t. 8. f. 3. 

This species appears to be very widely distributed. 

59. Thalassodes timoclea, n. sp. (Plate XIII. figs. 6, d > 

7,?.) 

d . Primaries and secondaries bright green, thickly speckled with 
very fine white lines, two narrow white lines crossing both the pri¬ 
maries and secondaries from the costal to the inner margin ; under¬ 
side of all the wings greenish white ; the head, thorax, and abdomen 
greenish white. Antennae and legs yellowish. 

5 . The same colour as the male, but with the primaries crossed 
about the middle from the costal to the inner margin by a wide 
creamy white band, and the apical half of the secondaries creamy 
white ; in all other respects it is identical with the male, excepting that 
the antennae are simple and not pectinated as in the male. Expanse, 
d 1 1 inch, J 1£. 

This species is quite distinct from any other known to me. 

Fain. Ephyridje. 

50. Anisodes suspicaria. 

Anisodes suspicaria, Snell. Tijds. v. Ent. xxiii. p. 80?, t. 5.f.5,C«-c. 

Fam. AcidalidjE. 

Cl. Acidalia ceunea, n. sp. (Plate XIII. fig. 8, d *) 

Primaries and secondaries pure white, with three very fine waved 
black lines between the middle and the outer margins of all the 
wings. Underside uniform silky white, slightly yellowish along the 
costal margin of the primaries. The head, thorax, and abdomen 
white. Antennae and legs brown. Male and female alike, excepting 
that the antennae of the male are rather deeply pectinated, those of 
the female simple. Expanse, d $, 1 inch. 

A pretty little species; it is not closely allied to any known to me. 

G2. Pythodora rhipistis, Meyr. 

My specimens are identical with those so named in Mr. Mathew's 
collection now in the British Museum. 

Fam. Micronidj§&. 

63. Micronia hermasa, n. sp. (Plate XIII. fig. 9.) 

Primaries and secondaries pure white, the primaries crossed from 
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the costal margin by three narrow pale mouse-coloured bands, a 
narrow line between the first and second, and a series of small 
mouse-coloured streaks extend from the apex along the outer 
margin; on the costal margin there are a number of small dots. 
Secondaries crossed by two mouse-coloured bands, the first about 
the middle, the second submarginal; the fringe of all the wings 
mouse-coloured. The head, thorax, and abdomen white. Legs 
white; antennae mouse-coloured. The underside of all the wings 
pure white. Expanse 2 inches. 

This species is allied to Micronia liyemalis , Butler. 

64. Erosia conchiferalis, Moore. 

65. Erosia, sp. 

Two specimens, in very poor condition. 

Fam. LarentidjB. 

66. Larentia bosora, n. sp. (Plate XIII. fig. 10.) 

Primaries and secondaries,the ground-colour white,thickly speckled 

with reddish-brown and olive-green dots. Two olive-green bands 
crossing the primaries from the costal to the inner margin, a reddish 
spot near the apex on the outer margin and one on the inner margin 
close to the anal angle. Secondaries crossed by one central band 
of reddish brown, and a large patch of Teddish brown at the 
anal angle. The underside of all the wings bright reddish brown ; 
the head, thorax, and abdomen greenish. Antennae brown. Expanse 
1 inch. 

67. Pasiphila catastnepta. 

*Pasiphila catastnepta , Meyr. N. Z. I. Sci. 188*1, p. 527. 

Fam. Siculodidas. 

68. Siculodes anticalis. 

Siculodes anticalis , Walk. Cat. xxxiv. p. 1238. 

The specimens are identical with Walker’s type in the National 
Collection from Mysol. 


Fam. Pyralidal 

69. Dothtra mesenterialis. 

Doththa mesenterialis , Walk. Cat. xvii. p. 285. 

Fam. HYDROCAMPIDiE. 

70. Cataclysta drusialis. 

Cataclysta drusialis , Walk. Cat. xvii. p. 450; Meyrick, Trans. 
Ent. Soc. Lond. 1885, p. 428, et 1886, p. 221. 

Fam. A soph das. 

71. Rinecura ntgrescens. 

Jtineeura niyrescens , Butl. Trans. Ent. Soc. Lond. J886, p. 424. 
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72. Hymenia recurvalis. 

Hymenia recurvalis , Fabr. Ent. Syst. hi. 2. p. 237. 

Hymenia fascialis , Stoll, Cram. Pap. Exot. v. p. 163, t. 36. f. 13. 
This common species is found almost everywhere. 

Fam. SteniadjE. 

73. Stenia ornatalis. 

Sterna ornatalis, Dup. L6p. viii. 2. p. 207, t. 223. f. 8. 

Fam. Margarodid/E. 

74. Glyfhodes stolalis. 

Glyphodes stolalis , Guen. Sp. Gen. Lop. viii. p. 293, t. 3. f. 11. 
The specimens are identical with those from India and Java. 

75. Maugaronia glauculalis. 

Margaronia glauculalis , Guon. Sp. Gdn. Lep. viii. p. 306. 
Marguronia oceanitis , Meyrick, Trans. Ent. Soc. Loud. 1886, 

p. 222. 

Mr. Meyrick’s species is identical with Guenee’s. 

Fam. Botydas. 

76. Botyodes asiai.is. 

Boiyodes asialis , Guen. Sp. Gen. Lep. viii. p. 321 ; Lederer, 
Wien. ent. Monatsch. viii. p. 394, t. 13. f. 8. 

Lygropn sirioxantlia , Meyr. Trans. Ent. Soc. Lond. 1886, p. 262. 
Mr. Meyrick’s species is identical with Guen6e*s. 

77. Platamonia stenosoma. 

Platamonia stenosoma , Felder, Reise Nov. Lep. t. cxxxiv. f. 16; 
Erkl. de Taf. cxxxiv. no. l(i. 

One male of this fine species. 

78. Dracasnura asthenota. 

Dracanura asthenota , Meyr. Trans. Ent. Soc. Lond. 1886, p. 229. 

79. Dracanura agramma. 

Dracanura agramma, Meyr. Trans. Ent. Soc. Lond. 1886, p. 229. 

80. Dracanura myota. 

Dracanura myota, Meyr. Trans. Ent. Soc. Lond. 1886, p. 230. 
Three specimens of this pretty little speeies. 

81. Pleonectusa metaleucalis, 

Pleonectusa metaleucalis , Walk. Cat. xxxiv. p. 1372; Meyr. 
Trans. Ent. Soc. Lond. 1886, p. 231. 

82. Pleonectusa parat.lela. 

Pleonectusa parallela, Meyr. Trans. Ent. Soc. Lond. 1886, p. 231. 
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83. MARASMIA ER1LTTALIS. 

Marasmia erilitalis , Feld. Reise der Not. Lep. t. cxxxv. f. 26 ; 
Erkl. dc Taf. cxxxv. no. 26. 

84. Marasmia aurea, n. sp. 

Wings pure white. The costal margin of the primaries golden 
yellow, with three small dots on the inner side, a golden yellow 
waved submarginAl line crossing the wing from near the apex to the 
inner margin. Secondaries with a small waved yellow line extending 
from the costal to anal angle. Underside of all the wings pure white. 
The head, thorax, abdomen, legs, and antennae white. Expanse 
4 inch. 

This beautiful little species is very distinct from any I have seen. 

85. Dolichosticha perinephes. 

Dolichosticha perinephes , Meyr. Trans. Ent. Soc. Lond. 1886, 
p. 236. 

86. Semioceros dactyloptila. 

Semioceros dactyloptila , Meyr. Trans. Ent. Soc. Lond. 1886, 
p. 243. 

Several specimens of this pretty species. 

87. Erebangela melanauges. 

Erebangela melanauges , Meyr. Trans. Ent. Soc. Lond. 1886, 
p. 246. 

Several specimens of this dull-coloured species. 

88. Diplotyla ochrosema. 

Diplotyla ochrosema , Meyr. Trans. Ent. Soc. Lond. 1886, p. 217. 

Many specimens. 

89. Diplotyla cyclospila. 

Diplotyla cyclospila , Meyr. Trans. Ent. Soc. Lond. 1886, p. 248. 

The female is like the male, excepting that it is considerably paler 
in colour, and that the antennae are quite simple. 

90. Strepsimela signiferalis. 

Isopteryx signiferalis, Wallgr. Wien. ent. Mon. iv. p. 175. 

? Ceratoclasis barbicornis , Feld. Reise der Nov. Lep. t. cxxxvi. 
f. 1 ; Meyr. Trans. Ent. Soc. Lond. 1886, p. 250. 

91. Botys abruptalis. 

Botys abruptalis , Walk. Cat. xvii. p. 371. 

One specimen of this species, agreeing well with specimens from 
Ceylon. 

92. Notarcha, sp. 

Two specimens in very worn condition. 
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Fam. Gallkrid/e. 

03. Nepiiopteryx, sp. ? 

94 . Aurana, sp. 

Very close to A. actiosella , Walker, from Ceylon. 

EXPLANATION OF PLATE XIII. 

Fig. 1. Heteropan dolevs, n. sp., p. 220. 

2. liijpm woodfordi, n. sp , p. 221. 

3, 4. St nr t a rariahi/ts, Moore, Tars , p. 223. 
f). Gram modes alcytma , 11 . sp., p. 225. 

0, (f , 7, J. llui lass odes ti mocha , n. s]>., p. 227. 

8, . Acidalia cornea , n. sp , p. 227. 

0 Mtcronia hermtpa , n. sj)., p. 227 . 

10. Larcntia ho sura, n. sj)., p. 228. 


2. Notes on the (lular Brood-pouch of Rhinoderma darwini . 
By G. B. Howes, F.Z.S., F.L.S., Assist. Prof, of 
Zoology, Normal Sell, of Science and R. Sell, of Mines, 
S. Kensington. 

[Received April 17, 1888.] 

The Chilian Batrachian Rhinoderma darwini was among the 
most interesting finds of the voyage of the ‘Beagle/ and its special 
interest lay in the fact that it was originally thought by Gay 1 * * to 
have been viviparous. Jiminez de la Espada disproved this in 
1872, and brought to light a the remarkable fact that the gular sac 
of the male becomes greatly enlarged and modified, to form a brood- 
pouch, within which the larval metamorphoses of the young are 
undergone. 

The specimen which furnished the subject-matter for these notes 
came into my hands quite recently 8 , in the course of an inquiry 
into the skeleton of the Anura 4 5 . Finding that I was able to 
supplement the descriptions of Espada, and seeing that his paper 
was published without illustration, I thought it desirable to seize the 
opportunity of putting on record drawings of so rare an object. The 
specimen itself differs in no important external character from 
those hitherto described. It measures from snout to vent 30 mm., 
that being the length given by Espada ; the length of the outstretched 
hind limh is 62 mm., and the greatest transverse diameter of the 
trunk 18 mm/ The cutaneous lobes of the fore limb (‘ epaulettes ’) 

1 Compt. Rend. vol. ii. p. 322 (1831)). 

,J Annie® d. 1. Soo. Esp. d. hist. nat. Madrid, vol. i. pp. 139-151 (1872). 
German abstract by Spengel, Zeitach. wise. Zool. vol. xxix. pp. 495-501 (1877). 

8 Among some material generously placed at my disposal by my master, 
Prof. Huxley. 

4 SeeP.Z.S. 1888, p. 141. 

5 For good tig. see Gay, Hist, de Chile, Atlas, pi. 7, Erpetologia. 
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are somewhat smaller than usual. There appears to have been an 
exceptional inequality in the deposition of dark pigment on the 
under surface of the body and hind limbs; for with the exception of 
the right member, which was unusually dark, these parts were but 
little coloured (see fig. 1). 


Fig. 1. 



Gular sac of Bhinodenna darurini, adult male. 


Ventral view of the trunk, the right half of the ventral integument having been 
removed to show the underlying gular brood-sac, s.g ; multiplied two 
and a half times. 


On slitting up the ventral integument, as shown in fig. 1, the 
immense gular sac was at once exposed for its whole length. It 
occupied, as will be seen, the interspace between the body-wall and 
ventral integument. Anteriorly it was rounded, extending forwards 
to near the mentum, while posteriorly it was prolonged backwards into 
two insignificant cornua. The entire sac was bilaterally symmetrical, 
and it appears to have equalled iu capacity that of any specimen 
examined by Espada. 






1888.] BROOD-POUCH OF RHINODERMA DARWINI. 233 

That author says, in describing its attachments (Spengel’s trans¬ 
lation, p. 499), "Sie fand sich stellenweise anliegend, stellenweise 
vollsttindig verwachsen mit der Innenflache der Haut und mit der 
AussenfUche der Brust- und Bauchmuskeln. ,, In my specimen no 
such confluence with the abdominal muscles was discernible ; such 
attachments, however, as were instituted were of a very definite order. 
Espada states that the sac bears at the shoulders ‘Zipfeln’; and 
this might appear to imply that it is an irregular structure, bearing 
lateral diverticula and accommodating itself, as it were, to its sur¬ 
roundings. The only fusion with the inner surface of the integu- 


Fig. 2. 



The same as in fig. 1, the ventral integument having been wholly reflected, and 
tne gulnr sac opened up to display its contents. 

ment observable in my specimen is a bilaterally symmetrical one 
(figs. 1 & 2) set up near the angle of the lower jaw. The wall of the 
sac, elsewhere very thin and transparent, is at these points thickened, 
and, consequent upon its adherence to the integnment, dragged out 
as it were laterally, to form two prolongations which answer very 
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satisfactorily to the aforenamed f Zipfeln/ It will thus be seen that 
these outgrowths are forcible displacements, due to the mode of 
suspension of the gular sac, rather than casual outgrowths, as might 
be imagined at first sight. 

Espada’s statement concerning the attachment to the ventral 
muscles does not do justice to the facts. The brood-pouch of my 
specimen was found, on being raised, to hang free behind the line of 
attachment, and that was found to follow the anterior border of the 
bony clavicle. This fact is shown in fig. 3, where the greater part of 
the ventral wall of the sac (s.g') had been removed and the small 
portion of its post-clavicular dorsal wall which remained 

turned forwards. Anteriorly to this point of attachment a complete 
confluence is established between the dorsal wall of the sac and the 
overlying floor of the rnouth (see dotted line of fig. 5). 

Examination of the parts in situ showed that all attachment is pre- 
clavicular, and that the main portion of the sac hangs free, the 


Fig. 3. 



A portion of the right half of fig. 2, dissected to show the intestine and liver, 
together with the mode of attachment of the gular sac. 

co y coracoid; du, duodenum; md, angle of mandible ,* s, xiphisternum. 


whole being suspended as. it were from the floor of the mouth and 
adjacent lateral integument, and lying within the great subcutaneous 
lymph-space (/.*., figs. 1, 2, 5). 

Espada mentions the fact that in one of his specimens the hinder 
half of the tongue was “ kiirzer oder zusammengezogen, wie urn die 
Em- und Ausgatigsoffnungen des Kehlsackes frei zu lassen.” This 
was not the case in my specimen. The tongue is (l, fig. 4)somewhat 
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if 

contracted and asymmetrical; the orifices of the gular pouch are 
less modified than might have been expected (each is 7 mm. long), 
and the whole floor of the mouth differs in no respect from that say 
of a normal Cyxtignatkus . The larynx (/, fig. 4) is situated far 
back, immediately behind a deep fold of the lining membrane of the 
floor of the mouth. Its mucous membrane wns slightly swollen 
around the aditus; but there were neither epiglottis nor other 
accessory folds present, as might have been expected 

The brood-pouch of my specimen contained 11 lame, that number 
having been exceeded (12 and 15) by two of the five specimens 
dissected by Espada. These little animals are represented in fig. 2 

Fig. 4. 


/. 



The floor of the mouth of Iihinoderma tlarwini , showing the tongue, larynx, 
and the orifices of the gular sac; multiplied two and a half timet*. 

as they lay in life; and it will be seen that they were, for the most 
part, irregularly disposed. Espada asserts that in one of his 
individuals the larvae (7 in number) were “ einigermassen in zwei 
parallelen llcihen angeordnet ” ; he does not state, however, in 
what way the surfaces of the bodies of these or any of his specimens 
were disposed respecting those of the parent. Examination of fig. 2 
shows that, with the exception of two individuals on the parent’s 
left, all lay with their ventral faces in apposition with that of the 
adult which bore them; and it might appear from this that the 
larvae are carried on their backs. These, it will be seen, were far 
advanced in development and, with two exceptions, disposed with 
their heads towards the neck of the sac, as though making their 
way towards the exterior. From the positions in which they lay 
it is tolerably certain that attempts were made by them to gain the 
latter in their death-struggles; and I imagine that the parent died 
on its back, and that a stampede ensued, in which two of the unfor¬ 
tunate 11 prisoners were overpowered before righting themselves. 
The larvae were, as in one of Espada’s examples, unequally advanced 
in development. In all, both fore and hind limbs were free, the 
latter being webbed in three instances. Five of the 11 were caudate; 
and it is worthy of remark that those whose metamorphosis was 


1 Cf. P. Z. 8. 1887, p. 41)9, and Spengel, op. cit. p. 497. 
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least advanced lay (as in Espada’s example) at the base of the sac 
(cf. fig. 2). Tne largest larva measured 8 mm. from snout to 
vent, 5 mm. across the trunk at its widest part. None were young 
enough to show the remotest vestiges of external gil&, had such 
existed 1 . 

Espada found in one instance 15 young in the pouch. These 
were apparently in a somewhat similar condition to those of my own 
specimen ; concerning the parent, he writes (Spengel, p. 499), “ Die 
Eingeweide nahmern einen unglaublich kleinen (inverostmil !) Raum 

ein.bei genauerer Betrachtung stellte sich das Fhanomen 

nicht als eine mechanische Wirkung [of the enlargement of the sac] 
dar, sondern als eine RUckbildung, ein Schrumpfen dieser Eingeweide, 


Fig. 5. 



Longitudinal section of Bhinoderma darwmi entire, taken to one side of the 
middle line after removal of the embryos; to show the general relations 
and sectional area of the gular brood-sao (s.g). 

bl, urinary bladder; h, heart; l.s\ dorsal subcutaneous lymph-sinus; 

<*, oesophagus; sh, shoulder-girdle. 

welche wie abgezehrt erschienen. Das Thier muss ohne Zweifel, so 
lange seine Jungen in dem Brutraume sind, zum grossen Theil seine 
Ernahrun^sfunctionen einstellen, wenn auch nicht vollstiindig, wie 
bei den Winterschlafern.” I accordingly examined, with no little 
interest, the condition of the parts in my specimen ; and this with 
unexpected results. The small intestine (*.«, fig. 3) was perfectly 
normal and full of food-material in an assimilable condition, while 
the large intestine (t X) was fully charged with excreta like that of 
a normal individual. The stomach (*l, fig. 5) was much distended 
by small Beetles and Diptera; and, but that the liver ( h.p , fig, 3) was 
shrunken and displaced, and that the gall-bladder had collapsed, the 
alimentary viscera were those of a healthy animal in full diet. 

If Espada*s final deduction were correct, we might fairly expect 
to find the fat-body in an insignificant condition . This was, on 

1 Espada failed to find traces of these in still younger larva. 

8 Cf Knappe, ** Das Bidder'sohe Organ,” Morph. Jahrb, vol. xl. (1886). 
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the contrary, in my specimen, comparatively large (especially so 
upon the left side, c.a, fig. 5)—relatively larger, in fact, than in the 
healthy individual of the Common Frog prior to hibernation. In 
consideration of all the facts, I think it probable that Espada was 
mistakei), and that this extraordinary paternal instinct does not lead 
up to that self-abnegation which he supposed. 


3. Description of a new Genus and Species of Rat from 
New Guinea. By Oldfield Thomas. 

[Received March 27, 1888 ] 

Among the collections recently brought from New Guinea by Mr. 
H. O. Forbes there occurs a specimen of Rat strongly resembling, 
superficially, the common small Papuan Uromys , U. cervinipes, 
Gould, but showing on a closer examination such characters, both 
external and cranial, as to necessitate the formation of a special 
genus for its reception : of these characters by far the most striking 
is its possession of a tail modified for prehension in the same fashion l , 
and almost to the same extent, as in the Phalangers inhabiting the 
same country. Among the other members of the Myomorpha, so 
far as I know, the only ones that have a truly prehensile tail are 
Dendromys and the common Harvest-Mouse ( Mus minutus ), in each 
of which there is a tendency towards the same modification of the tail 
as in the present animal. Otherwise, among the whole of the 
Rodents, this character is only found in the South-American Porcu¬ 
pines. It is true that many other Rats and Mice have the power 
of twisting their tails round branches, and so helping themselves in 
climbing, but in none is this so far developed as to cause any 
important modification in the actual structure of the tail, as is the 
case in the animal now described. 

The teeth, again, are remarkably complicated, and show a high 
degree of specialization, far more than is found in any other genus 
at all allied to the present one. This extreme specialization both 
of teeth and tail is especially remarkable in an animal inhabiting 
such a refuge for old and little-modified forms as New Guiuea. 

The following is a detailed description of the new form :— 

Chiruromys, g. u. 

Externally like Mus, but with the terminal portion of the tail above 
without scales, quite naked, transversely wrinkled, and obviously 
prehensile. Scales of rest of tail (fig. 2, c) not, as is usual, square 
and arranged in distinct rings, but more or less pentagonal or lozenge¬ 
shaped, and set in diagonal slanting series, somewhut like the dorsal 
scales of a snake. 

Skull (fig. i, p. 238) with the infraorbital foramen typical in shape, 
but with its external wall narrow and not produced forwards as a 
projecting plate. Anterior part of zygomata outwards 

1 Except that the curl is upwards instead of downwards. 

Proc. Zool. Soc. — 1888, No. XVII. 17 
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nearly at right angles to the general line of the skull. Supra¬ 
orbital edges square and sharp, but not beaded. Palatine foramina 
short and narrow. Bullae small. 

Teeth .—Incisors smooth. Upper molars (fig. 2, a) very compli- 


Fjg. 1. 



Skull of Chiruromys forbesi ; once and a half the natural size. 

cated, the cusps low and the lamince scarcely marked, so that the 
homologies between their cusps and those found in other genera are 
by no means clear. with eleven cusps in all, namely three trans¬ 
verse sets of three each, and two extra solitary cusps; with 10 
cusps; E*? nearly as long as m 2 , apparently with seven cusps, but its 
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pattern too vague and little defined for exact description. Lower m 1 
(fig. 2, b) with three pairs of transversely elongated cusps, an anterior 
and posterior central cusp, and a long extra external ledge running 
the whole length of the tooth ; m* with two pairs of similar cusps, 
a single posterior central one, and an external ledge; ur* with two 
pairs of cusps and an antero-external ledge. 

Chiruromys forbesi, sp. n. 

Very similar to Uromys cervinipes, Gould, in size and general 
appearance. Colour above a uniform dull rufous grey, below buff, 



('hirurouiys fvrhest, 

A, left upper, and n. left lower molars, magnified about 10 diameters; c, dorsal 
view of middle, and n, tip of tail to show arrangement of scales. 


the line of demarcation fairly sharply defined ; a ring round each 
eye nearly black ; between eye and ear, rather above their level, is a 
prominent white spot; whiskers very numerous, long and coarse, 
shining black, a single bristle also inserted just above each eye. 
Ears rather small, laid forward they reach to just beyond the middle 
of the eye, narrow, not pointed, tlieir anterior edge straight, their 
tips and posterior margins evenly convex; quite naked inside and 
terminally outside. Palate-ridges seven, three anterior undivided and 
four interdental. Ilallux rudimentary, with a broad nail; palms 
with five broad smooth pads. Soles quite naked, smooth, with six 
large low pads, the posterior pads elongated ; fifth hind toe reaching 
to the base of the last phalanx of the fourth. Tail (fig. 2, c and d) 
longer than the head and body, scaly, with minute hairs between the 
scales, its terminal inch or inch and a half quite naked and without 
scales above, the tip with a natural curl upwards and thus showing, 
as well as by its structure, the prehensile power it possesses; scales 
large, averaging rather more than a millimeter in diameter; arranged, 
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as above described. Mammae six, one axillary and two inguinal 
pairs. Skull and teeth as described above. 

Hab. Sogere, S.E. New Guinea ; altitude 1750 feet. 

Dimensions of the type, an adult female, in spirit:—Head and 
body 15(5 million.; tail 222 ; hind foot 30; fore arm and hand 42*5 ; 
ear (above crown) 17; head 43; muzzle to eye 18*8, to ear 35*5; 
heel to front of last foot-pad 15; length of the pad 6*8. 

Skull .—Basal length 34*0, greatest breadth 22*8 ; nasals, length 
12*3; interorbital breadth 5*7 ; interparietal, length 4*8, breadth 
9*3 ; infraorbital foramen, height 5*8, length of outer wall 4 0, 
distance from its outer corner to that of its fellow 11 *0; palate, 
length 20*0, breadth outside ^ 7*0, inside m 1 4*0 ; palatal foramen, 
length 5*2; diastema, length 11*3; length of molar series 5*5, of 
p 1 2*5, of 1*7, of 1*5; basicranial axis 11*0, basifacial axis 
23*0. Length of lower jaw (bone only) 23*8, (to incisor tips) 27*0. 


4. On some Land-Mollusks from Burmali, with Descriptions 
of some new Species. By Licut.-Col. H. H. Godwin- 
Austen, F.R.S., F.Z.S., &c.—Part I. 

[Received March 23, 1888.] 

The following list comprises the shells which have reached me since 
our late occupation of the above country. The first batch were col¬ 
lected and sent me by my former assistant in the Survey, Mr. M.Ogle, 
from the districts on the Kyeng-dwen, or Chindwen, east of Munipur. 
The second llmve lately had placed in my hands by Mr. J. Ponsonby, 
who received them from Captain Spratt, It.A., from Upper Burundi, 
where that officer has been employed during the late military 
expeditions. The shells are not in a good state of preservation, 
and no doubt were collected under very considerable difficulties as 
regards leisure and deficiency of carriage. There are many new 
forms, showing what a rich harvest awaits the naturalists who could 
devote more time and care to the work. We trust that Captain 
Spratt (son of Admiral Spratt, a life-long worker at the Mollusca) 
will yet be able to add still more to our knowledge of the species to 
be found in our newly acquired territory. 

I propose in this communication to describe the shells collected 
by Captain Spratt. Hlindet, where most of them were obtained, is 
situated on a tributary of the Irrawaddy, which, rising in the hills 
south of Mandalay, flows north to join that river at the sharp bend 
.below that town. It is through this valley that the new line of 
railway is to run to the capital from Toungoo. 

The late Mr, Francis Fedden, of the Geological Survey, visited 
this part of Burmah and the Salwin valley, in 1864-65, and brought 
back with him a good many specimens of laud-shells, which were 
described by Mr. W. Theobald in the Journal of the Asiatic Society 
for 1870. 



1888.] MOLLUSCA FROM BURMAH. 241 

There will be also included two or three shells in Mr. Theobald’s 
collection from this part of Burmah. 

1. Austenia? kiiyoungensis, n. sp. 

Locality. Shan Hills. 

Shell globose, tumid, not umbilicated ; sculpture covered with an 
epidermis, smooth ; colour brown, but the specimen v ith epidermis 
still remaining is weathered, in life it is probably polished ; spire low, 
apex rounded ; sutnie shallow'; whorls 3, the last ample and convex 
on periphery ; aperture nearly circular ; peristome tbin, a strong 
callus on the body-whorl extending into the interior of the shell. 

Largest specimen. Size: rnaj. diarn. 20*5, inin. 12*0, alt. axis 9'0. 

Second specimen. Size: muj. diarn. 18*0, min. 13*75, alt. axis 6*8, 
body-whorl 11*0 mm. 

Animal not seen. It would be an interesting species to obtain 
alive. This is one of those forms which, without an examination of 
the animal, it is quite impossible to assign to its true generic or sub- 
gcneiic position ; it may be Cryptosoma or an Austenia. 

2. Austenia? krratica, n. sp. 

Locality. Pingoung, Shan Hills. 

Shell depressedlv globose, narrowly umbilicated, solid for size; 
sculpture none, surface quite smooth ; colour white, shiny, hut both 
specimens are bleached ; it has evidently an epidermis when alive ; 
spire flatly rounded, apex low; suture adpressed; whorls 3] ; 
aperture ovate, very oblique, very slightly descending at the peri¬ 
stome, this is thin, sinuate nbo\e; columellar margin oblique, 
reflected near the umbilicus. 

Size : rnaj. diarn. 8*2, min. 7*0, alt. axis 4 mm. 

This shell was marked Durgella levicula by Mr. Ponsonby. It is 
not of that species, which has a very thin and glassy shell, is much 
more globose and with higher spire. I put it only provisionally in 
the present genus. The distinct umbilication is quite unlike any shell 
of this type I have seen. It has somewhat the outline of Crypto- 
soma preestans in miniature, but it is not the young of that species, 
with which I have compared it. 

3. Macrochlamys ? consepta, Bs., small var. 

This shell agrees exactly in all its characters and size w r ith speci¬ 
mens from the Moole-it range, Tenasserim, described and figured by 
me in * Land and Freshwater Moll. Jnd.’ p. 110, the only difference 
being in its ruddy-brown colour, the more southern form being oliva¬ 
ceous ochie ; coloration is very variable. 

4. Hemiplkcta? zimmavensis, n. sp. 

Locality. Zimme, Siam territory (coll. Godwin-Austen, type). 

Shell globosely turbinate, well umbilicated, solid ; sculpture wavy 
broken longitudinal ribbing, crossed by the transverse lines of growth ; 
colour pale umber-brown, merging into white on the periphery and 
uuderside ; spire subconical, apex blunt ; suture impressed; whorls 
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6, convex ; aperture ovate, oblique; peristome simple; columeliar 
margin suboblique, scarcely reflected. 

Size: maj. diam. 60*5, min. 51*25, alt. axis 29*5, body-whorl 
28*0 mm. 

This fine shell seems to be nearest to H. Humphreysiana. Lea. 
Mr. Theobald writes that the largest in his collection is 65 millim. in 
major diam. 

5. Helix (Trachia) emensus, n. sp. 

Locality . Hlindet, 1200 feet. 

Shell subdiscoid, widely urubricated ; sculpture ill-defined irre¬ 
gular transverse striation; colour horny or pale oehraceous ; spire 
subconoid, apex blunt; suture shallow ; whorls 7, regular, flat, closely 
wound, the last descending suddenly, subangulatc on periphery ; 
aperture nearly circular, oblique ; peristome much reflected below, 
the margins joined by callus on body-whorl. 

Size : maj. diam. 13*5, min. 11*8, alt. axis 4*8 mm. 

This species belongs to the widely distributed group in this part of 
India represented by II. akontongensis , ofdhami , &e. This lorm is 
much smaller, and differs sufficiently from all the species I know, 
that I have considered it worthy of naming. 

6. Helix (Trachia) clarus, n. sp. 

Locality . Hlindet. 

Shell subdiscoid, openly umbilicated; sculpture irregular, close 
transverse striation ; colour white (but both specimens a r e bleached) ; 
spire depressedly conical, apex rounded ; suture shallow ; whorls 5, 
flat, subangulate on periphery, the last slightly descending ; apeiture 
‘oval, very oblique; peristome thin, slightly reflected. 

Size: maj. diam. 9*5, min. 8*5, alt. axis 4*0 mm. 

This species belongs to the Helix huttoni group of shells, but is 
quite distinct, especially in the shape of the aperture. Only two 
specimens are in the collection. 

7. Helix (Genesella) hariola, Bs. 

Localities . Khagan on Irrawaddy, and Hlindet, 1200 feet. 

There are two specimens in the collection; one is like the type, 
the other is keeled—var. carinata of W. T. Blanford’s collection. 

8. Helix (Planispira) sculfturita, Benson. 

Locality . Shan Hills. 

9. Euplecta pingoungensis, n. sp. 

• Locality . Pingoung, Shan Hills. 

Shell depressedly conoid, umbilicated, subangulate on periphery ; 
sculpture well-defiued and regular curving emulation, disappearing 
on the periphery, theuce smooth to the umbilicus; colour pale horny; 
spire low, apex flat and rounded; suture moderately impressed; 
whorls 6, convex, rather closely wound, flatly convex below.; aperture 
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oblique, semiluuate; peristome strong; columellar margin very 
oblique. 

Size: maj. diam. 122.), min. 11*20, alt. axis 5*0, bodv-whorl 
6*5 mm. 

This shell belongs to a group common in Arakan &c. (E. pansa, 
h die if era, ataranensis , mammtllaris ), but is of a more depressed 
form and larger in size, smooth below and well sculptured above; 
E.falcata is a large representative of the group in the Khasi Hills. 

10. Helix (Plectopylis) ponsonbyi. 

Locality. Hlindct, Upper Burmah, 1500 feet. 

Shell sinistral, widely umbilicated, discoid, solid ; sculpture, wavy 
thread-like lines of growth; colour pale brown; spire flat, 24 
whorls at apex slightly raised above the succeeding whorls ; suture 
very shallow; whorls 7, closely wound and flat; aperture very 
oblique, descending, horizontally ovate; peristome thickened, re¬ 
flected, the margin connected by a well-developed ridge, and with 
slight notches at the inner angles. 

Size; maj. diam. 17*5, min. 14*0, alt. axis 5 mm. 

Palatal teeth f>, the 1st highegt, long, thin, like a knife-edge, the 
2nd and 3rd are short and rounded above, the 4th and 5th are 
united; the 6th, situated on the lower outer side of the body-whorl, is 
short, somewhat thickened and rounded on the free edge. The 
parietal vertical lamince are two in number ; the anterior situated 
about 10 milhrn. from the inner margin of the peristome. The 
anterior one is curved, solid, arched above, with two short buttresses 
above and below on the anterior side. The posterior one is obliquely 
set, is thin, and of nearly even height throughout. 

The horizontal parietal lamina is only present as a short and 
narrow ridge 3 millim. in length, situated just within the aperture, 
but not connected with the apertural ridge of the peristome ; a thread¬ 
like, free, narrow, horizontal lamina, commencing from below the 
posterior vertical lamina, extends forwards towards the aperture, 
gradually fining out but not extending to it. 

To the ordinary observer the shell would only possess the one 
simple short ridge near the peristome, all the other complicated 
structure being out of view so far back within the aperture. 

11 . Helix (Plectopylis) perarcta, W. T. Blanford. 

Locality. Hlindet, 1200 feet. 

Size: maj. diam. 10*0, min. 8*0, alt. axis 3*5 mm. 

The type of this species came from near Ava. In this specimen 
the horizontal lamina is continuous to the aperture, in others it is 
sometimes undeveloped for a short distance ( vide P. Z. S. 1874, 
pi. lxxiv. f. 4). 

12. Streptaxis thebawi, n. sp. 

Locality . Pingounsr, Shan Hills, 2500 feet. 

Shell ovately globose, umbilicated, somewhat solid; sculpture 
finely costulated throughout; colour white; spire conical, apex 
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rounded; suture well defined ; whorls 6, the last two the largest, 
the penultimate swollen and projecting beyond the body-whorls ; 
aperture oblique, semi-oval, with one rather long parietal lamella 
fining out inwards and backwards ; peristome white, sinuate above, 
somewhat thickened, regular throughout, the two margins united 
by a callus; columellar margin oblique. 

Size: maj. diarn. 10-0, min. 7*0, alt. axis 6*5 mm. 

Compared with the Burmese species hitherto known this is nearest 
to & binnanica , but is higher in the spire, and the second whorl is 
more tumid, the lamella is more strongly developed. 

13. Pupa salwineana. 

Pupa salwineana , Theobald, J. A. S. B. 1870, vol. xxxix. pt. 2, 
p. 400; figd. Conch. Ind. pi. c. f. 9. 

Locality . Pingoung, Shan Hills, 2.100 feet. 

Size: maj. diam. 2*50, alt. axis 5*50 mm. 

This is a very beautiful little shell. The only perfect specimen is 
bleached, but a smaller imperfect one shows that it is covered with a 
brown epidermis. 

14. Clausilia (Pseudonenia) shanica, n. sp. 

** Testa breviter rimata, fusifonni-clavata, carneo-g risen, solidula ; 
spira concavo-turrita , valde elongata ; apex minutus , acutissimus . 
Anfr 13£, lentissime accrescentes, convexusculi , sutura impressa 
disjuncti, subtiliter striati, ultimus penultimo parum major , 
subtus leviter attenuatus , cervice rotundatus . Apert . parva, 
obliqua , late piriformis; perist. continuum , breviter solulum, 
expansiusculum. Lamella: mo die re, compress cc, approximates ; 
supera marginalis , parum alta , intus humiltima, cum spirali ut 
videtur continua ; infera sublimis , isubhorizontafiter in medium 
aperturam prosiliens , antice in denticulum desinens , a basi intuenti 
valde spiraliter torta ; subcolumellaris subemersa , oblique intuenti 
distinctissima. Plica principalis profunda , lateralis , in apertura 
antice vix conspicua; palatales 2, altera supera , principali 
approximata et parallela, altera infera cum clausilio perspicuo 
luncllam lateralem , magis minusve distinctam, fingente” 

Alt. 19£, dinin. 4 mm.; alt. apert. 3|, lat. apert. 2^ mm. 

Hab, Shan Hills, near Pingoung, Burma, at a height of about 
2500 feet. ( Boettger .) 

This description is somewhat amended by Mr. Ponsonby from one 
by Dr. Boettger, who considered it to be allied to C. affinis of the 
Naga Hills. On comparison it proves to be very different in every 
way. 

15. Cyclofhorus crassalabella, n. sp. 

Locality . Shan Hills. 

Shell similar in form to C. fulguratus , rather openly umbilicated ; 
coloration, a distinct narrow dark brown band on the periphery, 
sharply defined above, giving off below a regular series of zigzag 
markings, like a fringe hanging from it; the whorls above are orna- 
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mented with similar zigzag bands at equal intervals, but which do not 
extend to the peripheral band ; spire conical, apex fine ; whorls 5 ; 
aperture subvertical; peristome of a pale yellowish tint, very much 
thickened to the extent of 4*5 millim. 

Size: maj. diam. 41*5, min. 32 0, alt. axis 18*5 mm. 

16 . Cyclofhorus, sp. inc. 

Locality . Shan Hills. 

Size : maj. diam. 31*0, min. 25*5, alt. axis 15*0 mm. 

In form this shell is nearest to C. excellens, Pfr., from M »ulmein, 
particularly as regards the umbilicus and height of spire ; its mark¬ 
ings differ, and the size is much smaller. I hesitate to name this 
single specimen; a series of examples in fiesh condition is required 
for these shells, so variable in colour. 

17. Pterocyclos albersi. 

Locality . Hlindet, 1200 feet. 

18. Alycasus (Dioryx) urnula, var. 

Locality. Pingoung, Shan Hills, 2500 feet. 

The only difference between this and the Assamese form is the 
greater length of the sutural tube in the Burmese shell, 

19. Alcjeits spratti, n. sp. 

Locality. Pingoung, Shan Hills, 2500 feet. 

Shell pyramidal, closely umbilicated ; sculpture very fine close 
costulation, more distant between the sutural tube and the peristome ; 
colour white, with pale lemon tinge, or horny ; spire high, rapidly 
decreasing to apex, which is rather pointed ; suture well impressed; 
whorls 5^, convex, the last swollen, slightly constricted at the 
sutural tul c, which is very short and thick, less than one millim. in 
length; the whorl swells again to the aperture, this is circular, 
oblique; peristome double, slightly reflected ; operculum not seen. 

This species is quite new ; it might be at first taken for a small 
variety of A. pyramidally Bs., from the Tenasserim valley, but the 
sutural tube is in that species very thread-like and nearly 3 millim, 
in length ; the aperture is also very different in form, and not so 
simple and circular, 

20. Paludomub ornatissima, Bs. 

Locality . Between Myingyan and Hlindet. 

21. Melania, sp. inc. 

A specimen in bad broken condition. 

22. Ampullarja paludinoides, Phil., var. 

Locality . Khyang-nyat. 

The present example Agrees with a specimen in my collection from 
Pegu. 

23. Ampullaria olea, Reeve. 

Locality. Shan Hills. 

Pr.oc» Zool. Soc.— 1888, No. XVIII. 
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6. Notes on Specimens in the Hume Collection of Birds. 
By R. Bowdler Sharpe, F.L.S., F.Z.S., See. —No. G 1 . 

On some Species of the Genus Digenea. 

[Received April 3, 18*88.] 

When arranging the Muscicapidce belonging to the Hume Collec¬ 
tion, I laid aside a specimen belonging to the genus Digenea , which 
appeared to me to be new to science, but which 1 did not like to 
describe from a single skin. In the Tweeddale Collection, however, 
I have found another example, and it is so evidently distinct that 1 
no longer hesitate to give a name to the species. 

Digenea leucops, sp. n. 

Adult . General colour above light olive-brown, with somewhat of 
an ashy tinge ; wing-coverts like the back, the greater series some¬ 
what more ruddy brown externally; bastard-wing, primary-coverts, 
and quills dusky brown, externally ruddy olive ; upper tail-coverts 
rather more reddish brown than the back ; tail-feathers dusky brown, 
externally reddish brown ; crown of head like the back; a white line 
across the base of the forehead, widening into a large supraloral spot; 
feathers about the eye washed with ashy grey ; lores ashy, as also 
the feathers round the eye; ear-coverts and cheeks ashy, washed 
with olive; throat white, the chin and a broad band on each side 
of the throat black, continued downwards and forming a collar on 
the fore neck ; chest and breast pale ashy, with a slight tinge of olive- 
brown ; abdomen white ; sides of body and flanks olive-brown ; 
thighs olive-brown ; under tail-coverts white ; under wing-coverts 
and axillaries white ; quills below dusky brown, white along the 
inner web : “ bill slaty brown ; feet white, tinged fleshy ; iris bright 
dark brown” ( R . G. Wardlaw-Ramsay). Total length 4*3 inches, 
culmen 0*45, wing 2*5, tail 1 *75, tarsus 0‘8. 

Bab. Shillong (J . Cochburn : mus . A. 0. llume ); Karen-nee 
(R . 6r. Wardlaw-llammy : mus. Tweedd.). 

At the time of writing the fourth volume of the ‘ Catalogue of 
Birds/ I had not seen a specimen of Digenea submoniliger of Hume, 
and I now propose to give a description of this species from the 
series in the Hurne Collection. 

Digenea submoniliger. 

Adult . General colour above light olive-brown, a little more ruddy 
brown on the head; wing-coverts like the back, the greater coverts 
with a slight tinge of ruddy brown externally; bastard-wing, 
primary-coverts, and quills dusky brown, externally olive-brown, 
with a very slight ruddy tinge; upper tail-coverts rufous; tail- 
feathers dark brown, externally rufous; base of forehead, lores, 
eyebrow, and feathers round eye clear tawny buff; ear-coverts and 

1 SeeP.Z.S. 1887, p. 470. 
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In the very complete description of the respiratory apparatus of 
birds which rrof. Wiedersbeim gives in his ‘ Lehrbuch der ver- 
gleichenden Anatomie * there is no mention of any other bird in 
which muscular fibres cover the oblique septum ; Prof. Huxley’s 
statement about the Duck is referred to in a footnote 

I have found that an identical structure occurs in two species of 
Penguin, viz. Eudyptula minor and Spheniscus demersus ; in both of 
these birds the oblique septum is covered posteriorly by a layer of 
muscular fibres which rise from the pubis and are attached ventrally 
to the sternum. 

After referring to the late Prof. Morrison Watson’s elaborate 


Fig. 1. 



Dissection of Fratercula arctica , to illustrate disposition of oblique septum. 
a, oblique septum ; /, coils of intestine; Pb, pubis. 


and well-illustrated Report upon the Penguins collected by the 
< Challenger **, and finding there no mention of this muscular layer, 
I believed that this particular resemblance between the Puffin and 
the Penguins would be recorded for the first time in the preseut 
paper. Quite recently I have become acquainted with the contents 
of a short paper 8 by M. Filhol, in which he describes this muscular 
layer in the Penguin, though in another species. The following 

1 P. 665, note 2. 2 Zool. Chall. Exp. vol. vii. 

a “ Sur la constitution du diaphragm© des Eudyptes," Bull. Soc. Philow. (7) 
t. vL p. 235. 
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quotation from his paper will show that he probably refers to a 
structure identical with that described in the present note {loc. cit. 
p. 236) 

“ Inddpendarament de ces deux faisceaux musculaires que Ton 
retrouve avec la m6me disposition chez tous les oiseaux, j’ai observe 
chez les Eudyptes au niyeau de Pongle form 6 en dehors par le 
diaphragme thoraco-abdominale et la portion inferieure du diaphragme 
thoracique, un faisceau musculaire k fibres pales et divergentes. 
Ces fibres sont dirigees suivant le contour qu’affecte en leur point 
d’existence la cavit6 abdominale. Elies sont assez courtes et se 
terminent toutes par un sommet aponeurotique. Je designerai ce 
muscle par Pappellation de muscle diaphragmatique transverse.” 

It appears therefore that the Puffins as well as the Penguins and 
Ducks are to be distinguished from many other birds by the fact that 
the oblique septum is partially covered by a layer of muscular fibres. 
But this layer of muscular fibres is by no means equally developed 
in all the three groups of birds. It is best developed in the Puffin and 
in the Penguins; it appears to be very feebly developed in the Duck. 
Prof. Huxley gives no particular description of it in the Duck, but 
his figure 1 shows that the layer of muscular fibres is very limited in 
extent and does not reach nearly as far as the sternum. It is 
attached to the dorsal middle line of the body and only covers the 
oblique septum for a very short way. I have found in the Toucan 
(Bhamphastos ariel) a perfectly similar patch of muscle occupying 
an identical position; the muscular fibres in this case also were 
obviously unstriated. 

There is another important difference between the muscular layer 
, of the oblique septum in the Duck and that in the Puffin. The 
fibres are in the Duck (according to Prof Huxley) and in the 
Toucan unstriated; in the Puffin they are distinctly striated: I 
unfortunately neglected to observe whether this was also the case 
in the Penguins, and Filhol makes no mention of the point. 

It does not, however, as it appears to me, affect the question of 
the homology of the muscular layer covering the oblique septum in 
these three types to learn that the fibres are striate in the oue and 
unstriate iu the other. 

The muscular fibres of the alimentary tract are commonly said to 
be striated in the Tench, while they are unstriated in other fish. 
It is unnecessary to insist upon the homology of the muscular layer 
in the two cases. 

Mr. C. E. Marshall, in a paper upon the histology of muscle 9 , 
points out that striation in the fibres of muscle-bundles appears to be 
associated with greater activity on the part of the muscle. The 
.muscles, for example, of an Echinus are for the mpst part unstriated; 
those muscles which move the valves of the pedicellariae are striated* 
as was shown by Mr. Geddes and myself, and more recently by 
H&niann. The pedicellarise are undoubtedly the most actively 
moving organs of the Echinus; and the nature of their muscles 
(striate) supports the views of Mr. Marshall. 

1 Loc. dt. p. 566, fig. 2, m. a Quart. Joum. Micr, Sci., Aug. 1887. 
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It is possible then, as it appears to me, that the feebly developed 
muscular layer which extends for a short way over the dorsal 
attachment of the oblique septum in the Duck and in the Toucau 
may be the degenerate rudiment of the powerful muscle which 
extends over so large a portion of the oblique septum in the Penguin 
and in the Puffin. There is nothing, moreover, in the facts, so far as 
they have been stated, to disprove the truth of the converse to the 
above, viz. that the powerfully developed muscular layer of the 
Penguin and the Puffin is a further development of the feeble 
musculature of the oblique septum in the Duck. 

To decide which of these two alternatives is the more probable, it 
is necessary to go into the question of the nature and homologies of 
the muscular layer in question, 

I have at present been unable to discover any bird in which the 
oblique septum showed characters which would serve to throw any 
light upon the question. 

No doubt the structure of the viscera of the extinct Dinosauria 
would solve the problem at once ; hut, failing these, it is clear that 
the Crocodilia more than any existing group of Reptiles approach 
birds in their structuie. 

Prof. Huxley has in his paper, so frequently referred to, indicated 
many striking resemblances between the respiratory organs of Birds 
and those of Crocodiles. 

It had already been noted by Sir R. Owen 1 and by Dr. Martin 2 
that the abdominal cavity of Crocodiles is remarkable for the great 
development of special serous sacs enveloping the various viscera, 
its cavity being thus greatly subdivided. Jn this arrangement 
there is a very close similarity to Birds, as Prof. Huxley pointed 
out. “ A fibrous expansion extends from the vertebral column 
over the anterior face of the stomach, the liver, and the dorsal and 
front aspect of the pericardium, to the sternum and the parietes of 
the thorax, separating the thoraco-abdominal space into a respiratory 
and a cardio-abdoniinal cavity, and representing the oblique septum 
of the bird” (Huxley, loc . at, p. 568). This supposed hornologue 
of the oblique septum in the Crocodile is not, however, simply made 
up of a layer of fibrous tissue ; Prof. Huxley goes on to say in the 
same paper and on the same page :—“ A broad, thin muscle arises, 
on each side, from the anterior margin of the pubis; and its fibres 
pass forwards, diverging as they go, to be inserted into the ventral 
face of the posterior part of the pericardium and into the ventral and 
lateral parts of the fibrous capsule of the stomach, passing between 
that organ and the adherent posterior face of the liver, and being 
inserted into the fibrous aponeurosis which covers the anterior 
surface of the stomach, and represents the oblique septum.” 

If the homologies instituted by Prof. Huxley be allowed, then this 
muscle is clearly the equivalent of the muscle which I have described 
in this paper in the Puffin and which M. Fiihol has described in 
the Penguin ; in every case the muscle arises from the pubis and 
extends as far as the region of the stomach; in the two birds, 
1 P. Z. S. 1831, p. 139. 2 P. Z. S. 1835, p. 129. 
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however, the muscle is attached to the sternum and its fibres are 
striated (? Penguin); as to the Crocodile, Prof. Huxley does not 
state whether the muscles are striated or not. Judging from the 
analogy of other reptiles (Lacertilia), where muscular fibres also 
extend into the mesenteries \ they are not; but the homology is 
not, in my opinion, already stated, affected by this question a . 

The rudimentary muscles which clothe a limited area of the 
oblique septum in the Duck and Toucan are probably to be derived 
from the same muscle in the Crocodile, or else they may be directly 
traceable to a bird ancestor in which the same muscles were present 
in the same hypertrophied condition that they now are in the 
Penguin and Puffin. 

The muscle in question is in fact more highly developed in the 
Puffin and Penguin than in the Crocodile; hut the habits of the 
birds suggest an explanation not only of the retention of the muscle 
but also of its great development and the appearance of an attach- 
ment to the ventral parietes. 

Both these birds are diving birds, and it seems therefore reasonable 
to suppose that any organ which would facilitate vigorous inspirations 
and expirations would be highly advantageous. Now the respiratory 
movements in birds are largely brought about by the abdominal 
muscles, which depress the sternum and the parietes, and so drive the 
air from the air-sacs through the lungs to the exterior. But the 
sternum in the Puffin &c. is long and the muscular abdominal parietes 
are therefore shorter than usual. The muscular force available is as 
a consequence not so great as in many other birds ( e . g. the Emu) ; 
this deficiency is made up for by the muscle covering the oblique 
septum, and moreover the relations of this muscle are such that it is 
particularly available for its presumed function.' 

In the first of the present series of u Notes upon the Visceral 
Anatomy of Birds ” 8 I have called attention to the resemblance 
between the so-called “ omentum ” of Birds and the “ horizontal 
septum ” of the Crocodile, which is directly continuous with the 
oblique septa of the same reptile, and is apparently not distinguished 
from it by Prof. Huxley. It seems to me that the entire fibrous 
expansion which arises from the vertebral column and extends over 
the anterior face of the stomach , liver, fyc. in the Crocodile represents 
both the oblique septa and the omentum in the bird* 

The middle part of the fibrous expansion in the Crocodile bears 
the twd anterior abdominal veins, or at least they pass between it 
and the ventral parietes. In the bird there are a number of small 
veins upon the omentum which join the portal system, and are 
probably collectively the equivalents of the anterior abdominal system 
in the Crocodile. This appears to me to be an argument in favour 
of identifying the median portion of the fibrous expansion in the 
Crocodile with the omentum of the bird. 

1 Rathke, Wiener Sitzungsb. 1852. 

a Prof. Gt. B. Howes tells me that the muscle in question is composed of 
plain fibres in the Crocodile. 

* P. 2.8.1885, p. 836. 
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A difficulty in the way of this comparison is the relation of the 
omentum to the oblique septa in many birds ; the oblique septa pass 
from the hinder part of the abdominal cavity arising from, or near, 
the pubis ; they are attached to the parietes ventrally and dorsally, 
and completely shut off a triangular segment of the coelom from that 
portion of the ccelorn which contains the intestines; the omentum 
comes into contact with the oblique septum and even fuses with it, 
but it is quite distinct from it, in the direction of its fibres, &c. It 


Fig. 2. 



Diagrammatic transverse section through abdominal region of Emu, to 
illustrate the oblique septum. 

«, oblique septum ; b, umbilical ligament. 


might appear therefore at first sight as if the omentum was a structure 
peculiar to birds and that the whole of the “ fibrous expansion ” of 
the Crocodile represented the oblique septa, the only difference being 
that in the birds the two halves had shrunk away from each other 
towards the lateral parietes. 

The relation of the oblique septa to the omentum in the Emu 
is rather different from that of many birds and enables this 
difficulty to be surmounted. The oblique septa pass back to the 
extremity of the abdominal cavity, but posteriorly they are not 
attached to the ventral parietes; the oblique septum has thus a free 
ventral edge for a considerable length ; the omentum is attached to 
it apparently as in other birds, but on stretching the oblique septum 
the free edge is seen to be double and really to be produced by an 
upward fold ; at this point the strong interlacing tendinous fibres of 
the oblique septum disappear and the membrane passes without any 
break into the omentum. If this membrane is sufficiently stretched 
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the intestines of the Emu are seen to be covered by a horizontal 
septum, which resembles that of the Crocodiles except that it does 
not arise from the dorsal median line but along two line9 placed 
nearer to the lateral parietes ; the relations of the posterior region 
of the oblique septum to the omentum are represented diagramma- 
tically in the accompanying drawing (fig. 2, p. 257). These facts, 
then, support my contention that the omentum as well as the oblique 
septa of birds are to be derived from the fibrous expansion which 
covers over the viscera in the Grocodilia . 

They also suggest that the oblique septum of birds has been 
produced by a vertical fold of this fibrous expansion which became 
attached to the ventral parietes and ultimately lost all traces in most 
birds (?) of its primitively double nature, and not by a separation 
of part of it. 


4. Observations on the Fishes of India.—Part I. 

By Francis Day, C.I.E., F.Z.S. 

[Received April 13, 1888.] 

During the ten years that have elapsed since the completion of 
my work upon the 4 Fishes of India/ several new piscine forms have 
been obtained, both from the seas and fresh waters of that part of 
Asia. Extended observations among specimens preserved in the 
Museums of Europe have likewise convinced me that some species 
which I formerly considered to be undescribed have no title to that 
designation, while several of my new ones have been redescribed as 
novelties by others. The foregoing reasons would scarcely have in¬ 
duced me to recur again to this interesting fish-fauna had it not 
been that it is proposed to re-issue my work in a more portable size, 
better suited to the requirements of travellers and collectors. As 
the subject of the geographical distribution of these fishes will have 
to be considered, I am obliged to point out not only such forms as 
I have erroneously described to be new, but likewise to advert to 
those of other describers which I believe would come under this head. 

Cromileptes altivelis. 

Serranus altivelis, Cuv. & Val. 

? Serranus striolatus, Playfair, Fish. Zanzibar, p. 11, pi. iii. f. 2. 

I Serranus gibbosus , Boulenger, P. Z. S. 1887, p. 654. 

The figure of Serranus altivelis in Cuv. & Val. ii. pi. xxxv. shows 
the spines of the dorsal fin increasing in length to the last, which 
is, delineated nearly twice as long as the second., Cantor, in his 
* Malayan Fishes/ remarked that these spines from the third were 
of nearly equal length $ Bleeker shows them slightly, but gradually 
augmenting to the last, which is figured as one fifth longer than the 
third: 1 have observed them more nearly corresponding with Cantor’s 
description. The foregoing shows that differences do exist as to the 
length of these spines, and that a gradual augmentation from the 
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third to the last is not carried out in a similar manner in all speci¬ 
mens. 

The specimen of S. striolatus is stuffed, and the ends of the 3rd, 
4th, and 10th dorsal spines are broken; the 3rd and 4th are said to 
be the longest and one third the length of the head, thus differing 
from S. altivelis: the last dorsal spine is rather more thau half the 
length of the longest ray Q*). The soft portions of the dorsal and 
anal fins are similar to S. altivelis and S. gibbosus ; the pectoral is 
shorter than in S . gibbosus , which is nearly as long as in S. altivelis . 

The specimen of Serranus gibbosus is of very similar form to the 
foregoing, which may be owing to having been preserved in strong 
spirit instead of being a skin ; its third dorsal spine is nearly as long 
as the longest ray, but its last spine is broken. The length of its 
head (from the end of the snout to the end of the opercular spines) 
is 41 in that of the total length. The colours are between the two 
others ; its spots are larger in size than in S . striolatus , but having a 
similar tendency to form about 15 irregular rows along either side of 
the body. 

I think the Zanzibar and Muscat fishes are merely separated from 
one another by their colours, and that their form differs from C . alti¬ 
velis in the shorter lengths of their dorsal spines. This fish does 
not appear to extend to the Red Sea ; consequently if S. striolatus 
and S. gibbosus are varieties of S . altivelis , they are found in the 
extreme limits at which this species extends to the west. Without, 
therefore, absolutely holding them to be identical, I think that 
when a larger number of specimens have been obtained they will 
probably only be ranked as varieties. 

Serranus diacanthus, Cuv. & Val. 

Epinephelus retouti, Bleeker, Fish. Madagascar, p. 21, pi. xii. f. 1. 

Serranus uatifasciatus, Schlegel. 

Serranus grammicus , Day, Proc. Zool. Soc. 1867, p. 700. 

Since my description of this fish was published, I have seen 
Sehlcgel’s types in the Leyden Museum, aud they undoubtedly 
belong to this species. 

Serranus morrhua, Cuv. & Yal. 

Serranus prceopercularis, Boulenger, l. c. p. 654. 

As I have already giveu an account of the colours of this fish, I 
will merely remark that the young have sinuous white bands, but as 
the fish becomes older it assumes a brown colour, with narrow black 
lines, which were the original borders of the white bands. In the 
Paris Museum is a young specimen having dark spots along the lines 
which bound the white bands. In Klunzinger’s figure (Fisch. Roth. 
Meeres., t. i. f. 2), three brown lines radiate from the eye and become 
four curved ones on the body, the first going to the 8th dorsal spine, 
the second to the 5tli ray, while between these are blotches, spots, or 
markings of the same colour. The fifth dorsal spine is shown the 
longest. 
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In S. prceopercularis the colour differs, the lines being more or 
less broken up into spots; but if the smaller of the two specimens 
(12 inches in length) is examined, it has the distinct remains of the 
black lines which edge the bands on the head, as shown in my 
* Fishes of India/ while the opercular spines are similarly placed to 
those in S, morrhua. 

As regards colours, it is by no means unusual that vertical bands 
in these fishes have a tendency to disappear, and horizontal lines to 
break up into spots, and even entirely fade away. 

Grammistes functatus, Cuv. & Val. 

Sent by Dr. Bidie from Madras in 1883. 

Ltjtianus argentimaculattjs, Forsk. 

Mesoprion garretti, Gunther, Fische d. Siidsee, p. 15, t. xiii. f. B. 

Apogon elliotj, Day. 

Apogon arafurte, Gunther, * Challenger 9 Shore-fishes, 1880, p. 38, 
pi. xvi. f. C. 

Synagris tanioptbrus, Cuv. & Yal. 

Synagris notatus, Day, Proc. Zool. Soc. 1870, p. 684. 

Gerrks setifeb, Ham.-Buch. 

Gerres altispinis, Gunther, Intr. Study of Fishes, with a figure. 

Pempheris malabarica, Cuv. & Yal. 

Pempheris mangula , Day, Fish. India, p. 175. 

4 , Pempheris russelli. 

Pempheris molucca , Day, Fish. India, p. 175. 

This species is identical with Russell’s fish, plate xiv., but not with 
P. mangula , Cuv. & Val., a form figured in Gunther’s Fische d. 
Siidsee, t. lix. f. B, whereas Klunzinger’s P. mangula differs again 
from both species. 

Umbrna sinuata, Day. 

Umhrina striata , Boulenger, P. Z.S. 1887, p. 660. 

Trachynottjs russelli, Cuv. & Val. 

Trachynotus coppxngeri , Gunther, Fish. Alert Exp. 1881-82, 
p. 29, pi. iii. f. A. 

PsENES JAVANICUS, CUV. & Val. 

Psenes guamensis, Gunther, Fische d. Siidsee, ii. p. 145, t. xci. 
f.,100. 

Percis cylindrica, sp. nov. 

B. vi. D. 5/21. P.15. V. 1/5, A. 17-18. C, 15. L.1.44. 

L. tr. 2 j/9. 

Length of head 4, of caudal fin 5|, height of body 5| in the total 



1888.] ME. F. DAY ON THE FISHES OF INDIA. 261 

length. Eyes: diameter 3J in the length of the head, 1 diameter from 
the end of the snout, and \ of a diameter apart. The greatest width 
of the head equals its length excluding the snout. Cleft of mouth 
very slightly oblique ; lower jaw a little the longer; the posterior 
extremity of the maxilla reaches to beneath the first third of the 
orbit. The greatest depth of the preorbital equals one third of the 
diameter of the eye. All the opercles entire ; a well-marked spine 
on the opercle, and another on the subopercle: no shoulder-spine. 
Teeth : two enlarged ones on either side above the symphysis of the 
lower jaw ; fine ones on the vomer. Fins : second dorsal spine the 
longest, equalling three fourths of the diameter of the eye. Pectoral 
nearly as long as the head. Ventral one fourth longer than the 
head, reaching the base of the seventh anal ray. Caudal slightly 
rounded. Colours: reddish brown, with five wide and dark vertical 
bands, extending from the back to the lower surface, these bands 
being darkest at their edges and disappearing about the middle of the 
body, where there are also some dark spots ; a brown ocellus at the 
upper part of the base of the caudal fin, which has some brown 
spots on it. Numerous brown spots on the snout and upper surface 
of the head and cheeks, some on the upper edge of the eye, where 
there are two dark narrow bands. Ventrals white ; first dorsal fin 
nearly black between the spines; soft dorsal and anal with fine dots 
between the rays. 

Hab. Two small specimens from the Andaman Islands. 

Gobius littoreus, sp. nov. 

B. v. D. 6/11. P. 15. V. 1/5. A. 10. C. 14. L. 1. 22. 

L. tr. 6. 

Length of head 4£, of caudal fin 4*, height of body in the 
total length. Eyes : diameter 3 in the length of the head, £ a dia¬ 
meter from the end of the snout, and placed close together! The 
greatest width of the head equals $ of its length, while its height 
equals its length excluding tiie snout. Anterior profile of the head 
somewhat obtuse; cleft of mouth oblique, lower jaw slightly the 
longer; the posterior extremity of the maxilla reaches to beneath 
the first third of the eye. Preopercle spineless, and no warts on the 
head. Teeth in vilhform rows, none enlarged. Fins : dorsal 
spines of moderate strength, the longest nearly half the length of the 
head ; pectoral as long as the head, some of its rays fine and silk¬ 
like ; caudal pointed. Scales ctenoid, none on the head ; eleven 
rows between the occiput and front edge of the dorsal fin. Colours : 
yellowish, with a few dark spots on the body and a dark band from 
the eye to the snout, also a dark mark on the opercle. Upper half 
of eye black. Dorsal, anal, and caudal fins with a grey outer 
edging; ventrals white. 

Hab, A small species from Madras. 

Eleotris macrolepidota, Bloch. 

This fish is not Eleotris hoedtii of Bleeker, as stated in Giinther’s 
Pnoc. Zool. Soc.—1888, No. XIX. 19 
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Fische Siidsee/ ii. p. 185, as the type at Berlin (No. 2155) has 
D. 7/^, A. (the last ray in both being almost double, and there¬ 
fore counted as two by Bloch), L. 1. 30, L. tr. 13-14, and from 
27 to 28 scales between the snout and the first dorsal fin. 

Eleotris ellioti, sp. 110V. 

Cul naehooli, Tamil. 

B. vi. D. 6/12. P.21. V. 6. A. 13. C. 13. L. 1. 80. 

L. tr. 16. 

Length of head 4J, of caudal fin 4§, height of body 5£ in the 
total length. Eyes high up, diameter 3| in the length of the head, 
1 diameter from the end of the snout. Height of head two thirds 
of its length ; interorbital space narrow. Cleft of mouth somewhat 
oblique, the maxilla extends posteriorly to beneath the middle of the 
eye. Teeth rather large, in a single row in the upper jaw, with two 
small lateral canines, in two or three rows in the centre of the lower 
jaw, separated from the single lateral row by two largo, recurved, 
canines. Fins : dorsal spines thin, flexible, and equal in height to 
the body below them; second dorsal and anal of similar height and 
one third lower than the first dorsal. Pectoral nearly as long as the 
head. Caudal rounded, with its central rays somewhat the longest. 
Scales', ctenoid in the posterior portion of the body, where they are 
larger than anteriorly, small on the surface of the head ; none on 
the cheeks. Colours: whitish, with fine wide and light-coloured 
chestnut bands descending from the back, each of which has a black 
outer edge ; another over the nape is without dark edges. Caudal 
fin brown, with a broad, yellowish, black-bordered vertical band 
down its centre. A dark horizontal band running along the cheeks 
below the eye. Dorsal fins light brown, with light outer edges, a 
large black white-edged blotch on the posterior half of the first dorsal 
fin, and a second but smaller one at the termination of the second 
dorsal, which last fin is white at its base. 

Jlah . Madras. 

A skin from Sir W. Elliot’s collection is 3*2 inches in length, 
but is in bad condition ; a coloured drawing was made from the 
fish when captured. 

Petroscrites striatus, sp. nov. 

B. vi. D. 40. P. 13. V. 3. A. 27. C. 10. 

Length of head 4$, of caudal fin 6J, height of body 6 in the total 
length. Eyes : diameter 2§ in the length of the head, f of a dia¬ 
meter from the end of the snout, and the same distance apart. The 
greatest width of the head equals half its length ; the maxilla reaches 
to beneath the first third of the orbit. Snout somewhat broad and 
rounded in front, the upper jaw a little the longer. No tentacles on 
the head. Teeth : an exceedingly large recurved canine on either 
side of the lower jaw, while about 14 teeth are present between the 
canines* Fins: dorsal commences midway between the eye and 
the hind edge of the opercles, and does not extend quite so far as 
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the caudal fin; the height of its longest ray equals two thirds of that 
of the body, and is rather more than those in the anal fin, which 
latter is not united to the caudal. Colours : with about ten broad 
vertical bands, extending from the base of the dorsal to the anal 
fins, separated from one another by a very narrow white line. Dor¬ 
sal and anal fins externally black-edged, and the membranes studded 
with fine brown spots. Caudal light-coloured. 

Hab. Ceylon. 

Salarias sindensis, sp. nov. 

B. vi. D. 13/20. P. 14. V. 2. A. 23. C. 12. 

Length of head 5, height of body 5 in the total length. Eyes 
situated high up near the dorsal profile, diameter ,] of the length of 
the head. Body strongly compressed, profile from above the orbit 
to the end of the snout oblique. The height of the head equals its 
length excluding the snout. The posterior extremity of the maxilla 
reaches to beneath the front edge of the eye. No tentacles or crest 
on the head. Teeth well developed large posterior canines. Fins : 
dorsal not notched, but highest posteriorly, where the longest rays 
equal half the height of the body, anal not quite so high as the soft 
dorsal ; dorsal, anal, and caudal rays unbranched. The dorsal and 
anal fins not quite connected to the caudal. Colours : olivaceous ; 
four wide brown bands on the head, the three anterior of which en¬ 
circle it; about twelve vertical hands on the body more or less distinct, 
but more marked at the base of the dorsal fin. Dorsal fin with a 
dark mark along its anterior two thirds ; anal black-edged, each ray 
tipped with pure white. In one there appear to be marks of some 
narrow horizontal bands having existed along the front half of the 
body. 

Hab. Three specimens from Kurracbee in Sind. 

Salarias neilli, sp. nov. 

B. vi. D. 12/17. P. 13. V. 2. A. 19. C. 10. 

Length of head 4|, height of body 4| in the total length, j Eyes 
situated high up, near the dorsal profile, 4 diameters in the length 
of the head, 1 diameter from the end of the snout, and ^ a diameter 
apart. Frontal profile very steep, the head as high as it is long, 
the maxilla reaches to beneath the last third of the eye. A fringed 
supraorbital tentacle about twice as long as the eye; a small fringed 
one at the nostril; no crest on the head. Teeth : a very large 
curved canine posteriorly in the lower jaw, and a smaller curved one 
in the upper. Fins : spinous portion of dorsal fin lower than the 
rayed part, the notch between the two parts of the fin w r eil marked ; 
the longest dorsal rays are equal to half the height of the body of 
the fish; neither the dorsal nor the anal fin are attached to l he 
caudal, which latter is somewhat wedge-shaped, and its rays are 
branched. Colours : olive, with seven or eight short dark bands 
descending from the dorsal fin down the first third of the body; 
some dark bands radiate from the eye ; a large black blotch below 

19* 
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and somewhat behind the orbit. Two semicircular brown bands 
across the lower surface of the mandibles. Fins darker than the 
body. 

I have named this fish after A. Brisbane Neill, Esq., to whom I 
am under great obligations for the valuable assistance he has given 
me in my ichthyological publications. 

Hab . Ten examples from Kurrachee in Sind. 

Salarias brevis, Kner, 18G8. 

Salarias leopardus , Day, P. Z. S. 18C9, p. f>18. 

Acanthoclinus indicus, sp. nov. 

B. vi. D. 21 / 4 . P. 16. V. 3/3. A. 10/14. C. 17. 

L. 1. 40. L. tr. 14. 

Length of head 4, of caudal fin 5, height of body 3 in the total 
length. Eyes : diameter £ of the length of the head, 1 diameter 
from the end of the snout, and -J of a diameter apart. Cleft of 
mouth somewhat oblique, the maxilla reaching posteriorly to beneath 
the hind third of the orbit. Two strong opercular spines. Teeth 
in jaws, vomer, and palate. Fins: dorsal spines strong, the fin 
not united to the caudal ; pectorals rounded ; ventrals long and 
inserted slightly in front of the base of the pectoral; caudal rounded. 
Scales cycloid. Lateral line absent. Colours : brownish black, 
with a milk-white band commencing on the front end of the dorsal 
fin, and extending to the snout; a white band over the free portion 
of the tail; a white spot on the base of the pectoral fin, one on 
either side of the base of the mandibles, one on the isthmus. The 
fiosterior half of the ventral fin, and also a ring round the vent, 
white, as well as the tip of the caudal fin. 

Hab. Madras. A small species. 

Mugil klunzingert, sp. nov. 

Mttyil carinatus , Day, Fishes of India, p. 349, not C. & V., as 
was pointed out by Klunzinger. 

Platyglossus roseus, sp. nov. 

B. vi. D. 9/12. P.14. V. 1/5. A. 2/12. C. 14. L. 1 . 28. 

L. tr.fi. 

Length of head 4 3 -, of caudftl fin 6 ^, height of body 3J in the 
total length. Eyes: diameter | of the length of the head, 1| dia¬ 
meter from the end of the snout, and one apart. The greatest 
width of the head equals half its length. Teeth : a posterior canine. 
Fins : caudal slightly rounded; the length of the pectoral equals 
that of the head behind the middle of the eye : outer ventral ray 
somewhat elongated. Scales : none on the head, those on the chest 
smaller than those on the body. Colours : in a spirit-specimen 
rosy, with a large black spot behind the middle of the eye, and a 
small one between the first two dorsal spines; two narrow light 
bands pass from the eye to the snout; a broad orange band* along the 
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suborbital ring of bones ; body with dark and narrow horizontal 
bands in its anterior half, while seven dark and wide bands pass 
from the back down the sides. A narrow light hand goes from the 
eye to the middle of the base of the caudal fin. Basal third of 
caudal fin somewhat dark, its outer edge light. 

Ilab. Kurrachee in Sind. 

Fierasfer homei, Richardson. 

An example nearly five inches long, from Madras. 

Exocostus altipinnis, Cuv. & Val. 

Exocwtus katopron , Bleeker, All. Ich. vi. p. 72. 

Two specimens up to 11 k inches in length, received from Bombay. 


May 15, 1888. 

Dr. A. Gunther, F.R.S., Vice-President, in the Chair. 

The Secretary read the following report on the additions made to 
the Society’s Menagerie during the month of April 18SS :— 

The total number of registered additions to the Society’s Mena¬ 
gerie during the month of April was ti.’h Of these 11 were by 
birth, 32 by presentation, 11 by purchase, 2 by exchange, and 7 
were received on deposit. The total number of departures during 
the same period, by death and removals, was 125. 

The most noticeable additions during the month were:— 

1. Two Penguins fi cm the Auckland Islands, presented by Capt. 
Sutcliff, R.M.S.S. * Aorangi,* April 19th. One of them is in adult 
plumage, the other is young. They are referable certainly to one 
of the geographical subspecies of Eudyptes chrifsocome , but on 
comparing the adult with the example of the Penguin from New 
Zealand, received March 3\ st, it will be observed that there are 
several differences between the two specimens. The Auckland 
Island bird is larger and not so blue on the back, and has a distinct 
white line on the lower inaudible above? the feathering, as will be 
seen by the drawings now exhibited. Moreover the yellow eyebrow 
commences much further back, on the lores. 

2. Two Indian Hill-Foxes, presented by Col. Alex. A. A. Kinloch, 
C.M.Z.S., and received April 20th. These Foxes, which, Col. Kin¬ 
loch informs me, were obtained at Thandiani, a small station on the 
hills between the Hazara and Jlieium valleys, a few miles from 
Abbottabad, at au elevation of about 8000 feet, form an acceptable 
addition to the series of Canidae in the Society's Collection. They 
appear to be immature specimens of Canis montanus. 

3. A fine example of the Spotted Hawk-Eagle (Sptea'ttus nipalen - 
m) of Northern India, also presented by Col. Kinloch, and new to 
the Society’s Collection. 
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A communication was read from Sir John Lubbock, containing 
a letter addressed to him by Mr. George A. Treadwell, concerning 
a fatal case of poisoning by the bite of Hefoderma suspectum. Mr. 
Treadwell gave the following extracts from the ‘ Cochise Record 9 of 
May 2nd, 1884 :— 

“ Sunday evening Dr. Matthews was summoned, by telegram, to 
Fairbanks (a railway-station near Tombstone, Arizona Territory, 
U.S.A.), to attend Colonel Yearger, who was reported seriously ill. 
Owing to a delay in the telegram, the doctor did not reach the patient 
until several hours after his death, winch had been very sudden. 

<f It appears that Yearger had been fooling with a Gila Monster, 
and in attempting to open the creature’s mouth, was bitten on the 
right thumb. Instantly the poison took effect, and although every 
convenient remedy was applied, he lived but a few hours. An 
inquest was subsequently held, and a verdict returned in accordance 
with the above facts. 

“As this is the third or fourth death which has occurred in the 
Territory from bites of this reptile, it should set at rest, at once and 
for ever, the theory so prevalent that their bite is not poisonous.” 

Mr. Boulenger exhibited the type specimen of a new genus of 
Suakes, Asemiops fe<B> recently discovered by M. Fea, of the Genoa 
Civic Museum, in the Kakhien Hills, Upper Burma. This dis¬ 
covery was considered the most striking that had been made in 
Indian Ophiology within the present century. The new Snake 
combined the external characters of a Lycodontoid Colubrine with 
the poison-apparatus of a Yiper. The loreal shield, which was 
present in Azemiops , had hitherto been regarded by Indian Ophi- 
ologists as indicating the innocuous nature of a Snake ; and it was 
therefore useful to emphasize on the inefficiency of such a criterion 
in the hopeless task of distinguishing poisonous from harmless Snakes 
otherwise than by examination of the dentition. 

The specimen exhibited was unique, and had been entrusted to 
Mr. Boulenger by the Marquis G. Doria. The description would 
shortly appear in the € Annals of the Genoa Museum.’ 


The following letter, addressed to the Secretary by Mr. E. E. 
Cotes, Entomological Department, Indian Museum, Calcutta, was 
read:— 

“ Indian Museum, Calcutta. 

23rd April, 1888. 

u My bear Sir, 

“ I venture to ask for your assistance in the following matter. 
The question of economic entomology is being taken up by the 
Trustees of the Indian Museum, and an endeavour is being made to 
collect specimens of the various Indian insect-pests, and to record all 
that can be learnt about them, both from practical men, who have 
actual experience of them out here, and also from entomologists in 
various parts of the world. The idea is, that when tne life- 
bistories of the insects have been accurately learnt, methods of dealing 
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with them may in many cases be devised, as has already been the 
case to a considerable extent in America and Europe. 

“ For this purpose it is of the first importance to get the insects 
accurately named, both in order to establish their identity beyond 
doubt, aud also to enable them to be compared with allied species 
which have often been minutely studied elsewhere. 

“ In the Indian Museum are considerable collections of insects, 
* which have been roughly arranged, and, to a certain extent, named, 
but which are generally insufficient for the purpose of accurately de¬ 
termining the insects which are now being constantly sent to the 
Museum as damaging crops in various parts of India. 

“ I am therefore anxious to call the attention of entomologists of 
your Society, who may be interested in special groups of insects, to 
the fact that thejr assistance in determining the insect-pests will be 
gratefully received, and that I shall be most happy to correspond 
with any one on the subject, and to give all the help I can. 

“ Besides the actual insect-pests, which it is chiefly important to 
have determined, there are large collections in the Museum of Insects 
from all parts of India, besides Burma, the Andaman Islands, the 
Nicobar Islands, and Ceylon, which it is desirable to have worked 
out—help being specially needed with the groups Uvmenoptera 
(except Formicida*), Coleoptera (except Ccrambycidie, Buprestidsc, 
and Elatcridee), Neuroptera, Diptera, and Orthoptera (except 
Man tube). 

“ Enclosed are some circulars which show the lines on which the 
investigation of the insect-pests is being conducted. 

“ Yours faithfully, 

E. E. Cotes, 

Entomological Department, 

“ To the Secretary of the Indian Museum.” 

Zoological Sonetg of London? 


Mr. Henry Seebohm exhibited a series of Pheasants from Mon¬ 
golia, Thibet, and China, including examples of the two species 
discovered by Colonel Prjevalski, Phasianns vfangali and P.stravchi. 
The former was from Tsidam, west of Koko-Nor, and the latter 
from Kansu. The range of P. ttrauchi appeared to extend as far 
south as Moupin, whence examples, which had hitherto been re¬ 
ferred to P. dec oil atm, were brought by Abbe David, and were 
now in the Paris Museum. 


Prof. Bell, F.Z.S., exhibited and made remarks upon three speci¬ 
mens of a large Pennafculid, Funiculina quadrangularis, collected by 
Mr. John Murray on the west coast of Scotland, which showed very 
clearly the difference between examples of this species of different 
ages. 


The following papers were read : 
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1. List of a Collection of Birds made by Mr. L. Wray in 
the Main Range of Mountains of the Malay Ppninsula, 
Perak. By R. Bowdler Sharpe, F.L.S., F.Z.S., &c.. 
Zoological Department, British Museum. 

[Received April 24, 1888.] 

(Plate XV*) 

From the collections previously sent by Mr. Wray (cf. P. Z. S. 
1886, p. 350, and 1887, p. 431) it was so easy to prophesy that his 
future explorations would bring to light the existence of more 
Himalayan genera in the high mountains of the Malayan Peninsula, 
that I can take little credit for my prognostications ; but the fore¬ 
shadowing of Mr. Wrav’s accomplishments does not impair the 
credit of that explorer’s success in his last expedition into the 
mountain-ranges of the interior of the Peninsula. 

He states that the mountains on which he has lived for six months 
" contain really very few more birds than the Larut range, though 
they are so much more extensive,” and he collected up to an altitude 
of 7000 feet. 

By the present collection several interesting forms have been 
revealed, representatives of allied species in Tenasserim, and the 
ranges of several birds are extended southwards. The genera hitherto 
unrecorded from the mountains of Malacca are Anthipes , Brackyp- 
teryx, Gampsorhynchns, and Cutia —all Himalayan and Tenasserim 
forms, of which, so far as we know, only Brachypteryx has occurred 
iu Sumatra. The Avifauna of the latter island is further linked to 
th&t of the mountain-ranges of the Malay Peninsula by the discovery 
of a Black Babbling Thrush, representing the Melanocichla bicolor 
of Sumatra. 

The unexampled success which has attended Mr. Wray’s efforts 
so far will, we hope, encourage him to still further investigations of 
the interesting region in which he is domiciled. 

The references in the present paper are chiefly to Mr. Oates’ 
‘Handbook of the Birds of British Burmah,’ which includes an 
allusion to the paper on the Birds of Tenasserim by Messrs. Hume 
and Davison. I have also referred to Count Salvadori’s essay on 
Dr. Beccari’s collections from high Sumatra (Ann. Mus. Civic. 
Genov, xiv. p. 169), whenever there occurs any affinity in the Avi¬ 
fauna of that island with the collection under discussion. 

Mr. Wray’s original remarks, by far the most important part of 
the present paper, are placed in inverted commas. 

Fam. Falconid,*:. 

Neopus malayensis (Temm.). 

Neopus malayensis, Sharpe, P. Z. S. 1887, p. 433; Hume, Str. F. 
1879, p. 44. 

"No. 18. ? ad. Mountains of Perak (Gunong Batu Putch). 
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“Irides brown; feet yellow; cere yellow. Expanse 5 ft. 10 in., 
length 2 ft. 5 in. 

“ The stomach contained the remains of a rat, a bird’s egg, and a 
snake’s egg. The plumage of this specimen was far darker than 
that of the two I obtained last year on the Larut Hills.” 

Fam. Corvidae. 

Platylophus ardesiacus (Blyth). 

Platylophus ardesiacus , Sharpe, Cat. Birds Brit. Mus. iii. p. 317; 
Hume and Davison, Str. F. 1878, p. 380; Oates, B. Brit. Burm. i. 
p. 410; Hume, Str. F. 1879, p. 66. 

“No. 117. $ ad. Batang Padang (mountains of Perak). 

“ I rides dark brown ; bill black ; feet aud legs black. It frequents 
the undergrowth of the forest.” 

Fam. Campophagidas. 

Pericrocotus wrayi, sp. n. (Plate XY.) 

“ No. 53. P. igneus, $ $> ad. Batang Padang mountains, Perak.” 

I can hardly believe that this is the species I identified and returned 
to Mr. Wray as Pericrocotus igneus (P. Z. S. 1887, p. 435). If 
such he the case I was greatly in error, for the pair of birds now 
sent are decidedly distinct from that species. P. wrayi has the quill¬ 
lining red, instead of yellow, and also the under wing-coverts, and it 
has the throat slaty grey and the ear-coverts slaty black, instead of 
glossy black like the head. Total length 6*3 inches, culmcn 0*5, 
wing 31, tail 3*2, tarsus 0*55. The female of P, igneus differs very 
much from the female of P. wrayi in being entirely bright yellow 
below and in having a scarlet rump. The nearest ally of P. wrayi 
as regards the female plumage is that of P. brevirostris, but P. wrayi 
is of a darker slate-grey, has a brighter yellow lower back and rump, 
no yellow on the forehead, and the chin white. 

The males of P. neglectus and P. brevirostris differ in their glossy 
black throat aud fiery crimson, not scarlet, uuder surface. 

While on the subject of the genus Pericrocotus , I may mention 
that Count Salvadori very kindly sent me over the types of his 
new species from Tenasserim, and I am able to state with certainty 
that P. rubrolimbatus , Salvad. (Ann. Mus. Civic. Genov. (2) v. 
p. 582), is = P. solaria, aud P. pulcherrimus, Salvad. t. c. p. 580, is 
=P. neglectus of Hume. 

Pericrocotus croceus, sp. n. 

“No. 107. cf ad. Gunong Batu Putch (4300 feet). 

“ Irides dark brown ; legs and feet black.” 

This is a beautiful bird, but I feel grave doubts whether it is any 
thing more than a yellow variety of P. wrayi , the red parts in P. 
wrayi being golden yellow in P. croceus , and the throat is darker, 
being black like the cheeks and sides of face. Total length 6*1 
inches, culmen 0*45, wing 3*4, tail 2*95, tarsus 0*55. 
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Fam. Muscicapidje. 

Muscicapula hypehythra (Blyth). 

Mmcicapula hyperythra , Sharpe, Cat. B. Brit. Mus. iv. p. 206; 
Salvad. t. c. p. 203. 

“No. 93. & ad. Uiu Batang Padang (4200 feet). 

" Irides dark brown ; legs and feet flesh-colour. Frequents the 
undergrowth in the forests.” 

This little Flycatcher is now recorded from the Malayan Peninsula 
for the first time. Its presence was, however, to be suspected, as 
the species occurs in the Eastern Himalayas and again in Java and 
Sumatra. 

Muscicapula westermanni, sp. n. 

“ No. 115. ad. Gunong Ulu Batang Padang (4200 feet). 

“ Irides light brown.” 

Adult male . General colour above blue-grey, with a slight brown 
wash on the scapulars and lower back ; rump ochreous brown ; 
upper tail-coverts a little more rufescent; wing-coverts dusky, edged 
with ochreous brown ; bastard-wing, primary-coverts, and quills 
blackish, fringed with olive-brown, the secondaries rather more 
rufescent on the base of the outer web ; tail-feathers brown, exter¬ 
nally rufous-brown; head blue-grey like the back, a little more 
hoary on the forehead ; lores and eyelid white; ear-coverts and 
sides of face blue-grey, with a few whitish lines on the former; 
throat white, with a slight ashy tinge; remainder of under surface 
of body white, the sides of the breast ashy grey; sides of body also 
Washed with ashy grey; under tail-coverts white; thighs ashy ; 
axillaries and under wing-coverts white, the edge of the wing 
blackish ; quills dusky below, white along the edge of the inner web. 
Total length 3*7 inches, culmen 0*45, wing 2*2, tail 1*55, 
tarsus O'55. 

This is a very curious form, recalling the characters of several 
of the other Muscicapula . It may not be the fully adult of its 
species, but I believe it to be so. The reddish upper tail-coverts 
and tail remind one of the female of M . maculate but the blue- 
grey upper surface distinguishes it at a glance. The female and 
young male of M, superciliaris have generally an ochreous tinge on 
the throat which distinguish them ; but one specimen from Sikhim is 
white below like M . westermanni , while the upper surface is brown 
and the shade of blue which is seen on it (it is apparently a young 
male) is not slaty blue, but bright blue as io the adults. 

Terpsiphone affinis (Blyth). 

Terpsiphone affinis, Oates, B. Brit. Bunn. i. p. 261. 

Muscipeta affinis, Hume, Str. F. 1879, p. 58. 

“No. 118. <$ ad. Batang Padang Mountains, Perak. 

“ Irides dark brown; bill black; legs and feet slime. This species 
occurs in Penang, Province Wellesley, and the Batang Padang Dis¬ 
trict of Perak, but in Larut it is replaced by a slightly larger and 
whiter species/’ 
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Philentoma velatum (Temm.). 

Philentoma velatum , Oates, t . c. p. 263; Hume, Str. F. 1879, 
p. 58. 

“ No. 128. S ad. Batang Padang Mountains, Perak. 

“ Irides crimson ; bill black ; feet and legs black.** 

Philentoma pyrrhopterum (Temm.). 

Philentoma pyrrhopterum , Oates, t. c. p. 264 ; Hume, Str. F. 
1879, p. 58. 

“ No. 127. 6 ad. Batang Padang Mountains, Perak. 

“ Irides red ; bill black.” 

Identical with males from other parts of the peninsula and from 
Tenasserim. I have re-examined the type of P. intermedium of Ilume 
from Johore, and I cannot see how it differs from P. pyrrhopterum. 

CuLlCICAFA CEYLONENSIS (Sw.). 

Culicicapa cej/lonensis , Sharpe, Cat. Birds Brit. Mus. iv. p. 3G9 ; 
Oates, t. c. p. 274 ; Ilume, Str. F. 1879, p. 59. 

“ No. 111. ad. Gunong Batu Putch (3400 feet). 

“ Irides reddish brown ; feet and legs warm brown, soles of feet red ; 
bill black.” ‘ 

Cryptolopua DAVISONI, sp. 11. 

“ No. 96. <3 ad. Gunong Ulu Batang Padang (4200 feet). 

“Irides dark brown; bill above brown, beneath yellow ; legs and 
feet flesh-colour.” 

This is a Malayan representative of C. montis of Kina Balu, from 
which it differs in its larger size and intensified colouring, being dark 
grass-green instead of yellowish green, having all the rufous parts of 
the head deep chestnut instead of ferruginous, and iu being much 
brighter yellow below. Total length 3*8 inches, culmen 0*4, wing 
2*15, tail 1*55, tarsus 0*7. 

Cryptolopha trivirgata (Strickh). 

Cryptolopha trivirgata, Sharpe, P. Z. S. 1887, p. 435; Salvad. 
£. c. p. 204. 

“No 97. $ ad. Gunong Batu Putch (4300 feet). 

“ Irides dark brown.” 

Stoparola thalassinoides (Cab.). 

Stoparola thalassinoides , Sharpe, Cat. B. Brit. Mus. iv. p. 432 ; 
Hume, Str. F. 1879, p. 59. 

“ No. 136. 6 Larut. 

“ Irides light brown.” 

A truly Malayan species, represented by the ordinary S. mela - 
nops in Tenasserim, to which province the present bird does not 
extend. 
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Anthipes malayana, Sharpe, anted ,, p. 247. 

“ No. 94. 3 ad. Gunong Batu Putch (4300 feet). 

“ Irides dark brown ; legs and feet white; bill nearly black. 

Lives apparently on the ground.” 

A young bird, mottled all over after the manner of Flycatchers, is 
sent by Mr. Wray from the same locality. “No. 98. Irides deep 
brown; legs and feet pale flesh-colour. Hops about among the 
undergrowth, searching for insects, making a nearly continual chirp¬ 
ing.” Although the Hume Collection does not contain any young 
Anthipes for comparison, I think that the present specimen must 
belong to a species of that subgenus. 

Niltava grandis, Hodgs. 

Niltava grandis , Sharpe, P. Z. S. 1886, p. 251. 

“No. 11. $ ad. Batang Padang Mountains, Perak.” 

Niltava leucoprocta (Tweedd.). 

Niltava leucoprocta , Oates, B. Brit. Burm. i. p. 298. 

“No. 103. 3 ad. Gunong Batu Putch (3400 feet). 

“ Irides light brown ; bill black ; legs and feet light grey, soles of 
/eet flesh-colour.” 

I have compared the adult male now sent with others from Tenas- 
serim, and find it to be identical. The extension of the range of the 
species is interesting. 


Fam. PycnonotidjE. 

CrINIGER GUTTURALIS (Bp.). 

* Criniger gutturalis, Oates, t. c . p. 185 ; Hume, Str. F. 1879, p. 61. 
“No. 104, 105. 3 ad. Gunong Batu Putch (3400 feet). 

“ Irides red-brown. A noisy harsh-voiced bird; flies in small 
parties, rather high up in the trees.” 

Mr. Wray sends one Criniger (no. 105), which, after much hesi¬ 
tation and careful comparison with the series of skins in the Hume 
Collection, I have decided to be only the young of C. gutturalis . 
Its much lighter bill and rufous wings and tail, at first sight, make 
it look very different. 

Rubigula cyaniventris (Biyth). 

Rubtgula cyaniventris , Oates, t . c. p. 200. 

Ixidia cyaniventris , Hume, Str, F. 1879, p. 63; Salvad. t . c. 

p. 220. 

“No. 131. 2 ad. Larut. 

“Irides light brown.” 

Trachycgmus ochrocephalus (Gm.). 

Trachycomus ochrocephalus , Oates, t, c. p. 188; Hume, Str. F. 
1879, p* 61; Salvad. t. c . p. 218. 

“No. 121. 3 ad. Batang Padang Mountains, Perak. 

“ Irides brown ; bill black. 
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"This is the Sibharoli or Upih Bidau of the Malays. It is very 
plentiful among the bushes which fringe the river-banks, but it is 
so shy that it is hardly ever seen, though its prolonged, loud, musical, 
and very involved song is one of the most noticeable riverside sounds 
in the country 

Fam. Troglodytid#:. 

Pnokpyga ptjsilla, Hodgs. 

Pnoepyga pusilla , Ilume and Davison, t . c. p. 234 ; Salvad. t . c. 
p. 22C. 

"No. 95. ? ad. Gunong Batu Putch (4300 feet). 

" Irides dark brown ; feet and legs pale brown ; bill black, whitish 
beneath and at angle. Ground bird/' 

Identical with a specimen collected in Karennee by Captain 
Wardlaw Ramsay. It has also occurred on Mooleyit. 

Fam. Timeliida:. 

Bracbypteryx xipalensis (Hodgs.). 

Brachypteryx nipalensis, Hume and Davison, t. c . p. 230 ; Oates, 
t. c . p. 19. 

" No. 89. d ad. Gunong Batu Putch (4300 feet). 

" Irides brown ; bill black ; feet and legs ash-colour. Lives on 
the ground in the forest.” 

An adult male, rather darker than the generality of Himalayan 
and Tenasserim specimens, though some of the latter equal it in 
intensity of colouring. 

Phyllergates cucullatus (Temm.). 

Phyllergates cucullatus , Sharpe, P. Z. S. 1887, p. 440. 

"No. 112. $ ad. Gunong Batu Putch (3400 feet). 

" Irides dark brown; bill black above, yellowish beneath ; legs 
and feet pale brown. Also met with on Gunong Ulu Batnng 
Padang at about the same altitude.” 

GAMrSORHYNCHUS SATURATIOR, Sp. n. 

"No. 101. 2 ad. Gunong Batu Putch (3400 feet). 

"Irides bright yellow 7 ; legs and feet bluish ash, with tintings of 
flesh-colour in places ; claws flesh-colour; soles of feet dull yellow ; 
bill pale flesh-colour, dusky on the ridge below the nostrils. The 
fold of skin in which the rictal bristles are inserted is very prominent, 
and evidently when alive the bird can move the bristles as a whole 
backwards and forwards with great freedom. 

" Length 10£ inches, expanse 12 inches. The stomach contained 
one large hairy caterpillar and the partly digested remains of various 
insects, and the egg of one of the Phasmidse. 

" This bird gave me a great deal of trouble, for every night and 
early each morning a small party of them used to pass the camp, 
8ometimes on one side and sometimes ou the other. They made a 
loud shrill cry something like the cry of the Krelcah monkey, and 
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flew quickly from tree to tree. Day after day we went out into the 
jungle to watch for them, but as there was no certainty which side 
of the camp they would take, and as they always passed when it 
was so dark in the forest that neither they nor the sight of the 
gun could be distinguished, we were never successful, until nearly 
the last day of our stay at that camp, in shooting one. The strange 
thing was that we never saw these birds in the daytime. They 
passed up the hill to roost at nightfall and down again at dawn. 
Their note is so loud and distinctive, and they are so noisy, that they 
could not easily be overlooked or mistaken for any other bird. 

“ They are evidently rare, as only this one small party was seen.” 

This new species is very closely allied to G. torquatus , Hume, 
from Tenasserim, but is altogether of a much darker colour, the 
upper surface being more rufous-brown. It is evidently a southern 
race of the Tenasserim form. 

Sibia simillima, Salvad. 

Sibia simillima , Sharpe, P. Z. S. 1886, p. 352. 

Heteropkusia simillima , Salvad. t . c. p. 232. 

“No. 13. d ad. Batang Padang Mountains, Perak.” 

POMATORHINUS BORNEENSIS, Cab. 

Pomatorhinus bornecnsis , Sharpe, Cat. B. Brit. Mus. vii. p. 411 ; 
Hume, Str. F. 1879, p. 61. 

“No. 100. d ad. Gunong Batu Putcli (3400 feet). 

“ Irides very light brown; bill white, with black on the top of the 
ridge, reaching about halfway to the point; legs and feet bluish 
Ush ; soles of feet yellowish brown. 

“Only one pair of these birds were seen, they were in company 
with a number of other birds.” 

Melanocichla peninsularis, sp. n. 

“ No. 84. d ad. Gunong Batu Putch (3400 feet). 

“ Irides bluish grey ; bare skin round eye and also the skin of 
the head and neck under the feathers dark purplish blue ; bill bright 
reddish orange. Legs grey, edges of scales yellowish; feet same, but 
more yellow, soles of feet yellow. Stomach contained a quantity of 
reddish-coloured ants. It is a shy and uncommon bird, frequents 
dense jungle, in pairs or small parties of three or four, is noisy and 
harsh-voiced. I saw it also at nearly 5000 feet on Gunong Ulu 
Batang Padang.” 

This species is an interesting representative of M, lugubris of 
Sumatra, but is slaty grey, instead of brown or blackish, both above 
and below. Total length 10 inches, culmen M, wing 4*8, tail 4*6, 
tarsus 1*45. 

Bhinocichla mitrata (S. Mull.). 

Rhinocichla mitrata , Sharpe, P. Z. S. 1886, p. 352. 

Leiothrix mitrata , Salvad. *. c. p. 230. 

41 No. 12. J ad. Batang Padang Mountains, Perak*” 
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Stachyris NIGRICEPS, Hodgs. 

Stachyris nigriceps , Sharpe, P. Z. S. 1887, p. 440. 

“ No. 84. 2 ad. Gunong Batu Patch and Gunong Ulu Batang 
Padang (4000 to 5000 feet). 

“ Irides light brown ; bill black, greyish beneath ; feet, legs, and 
claws ash-colour, slightly tinted with green. Soles of feet light 
brown. Stomach contained insects. This bird is usually in company 
with other small birds.” 

Stachyris nigricollis (Temm.). 

Stachyris nigricollis, Sharpe, Cat. B. Brit. Mus. vii. p. 535. 

Timclia nigricollis , Hume, Str. F. 1879, p. 60. 

“No. 125. 3 2 a d. Batang Padang Mountains, Perak. 

“ Irides red ; bill above black, lower mandible pale straw-colour, 
tipped dusky.” 

Turdinus sepiarius (Ilorsf.). 

Turdinus sepiarius, Sharpe, Cat. B. Brit. Mus. vii. p. 544. 

“No. 132. 2 ad. Kiuta, Perak Mountains. 

“ Apparently not to be separated from Javan and Bornean 
specimens. The flanks are perhaps a trifle more rufous-brown.” 

Drymocataphcs nigricapitatus (Eyton). 

Drymocatophus nigricapitatus, Oates, t. c . p. 63. 

“ No. 135. 3 ad. Larut, Perak Mountains. 

“ Irides red.” 

Mixornis gularis (llaffl.). 

Muvornis gularis, Oates, t . c. p. 51 ; Hume, Str. F. 1879, p. GO ; 
Salvad. t. c. p. 223. 

“No. 134. 3 ad. Larut, Perak Mountains. 

“ Irides dark brown.” 

Macronus ptilosus, J. & S. 

Macronus ptilosus , Sharpe, Cat. B. Brit. Mus. vii. p. 583 ; Hume, 
Str. F. 1879, p. 60; Salvad. t . c. p. 224. 

“No. 124. 3 ad. Batang Padang Mountains, Perak. 

“ Irides dark brown; hill black ; skin of head and neck and 
round eyes cobalt-blue.” 

Hjsrpornis xantholeuca, Hodgs. 

Jlerpornis vantholeuca, Oates, U c, p. 151. 

M No. 109. 3 ad* Gunong Batu Putch (3400 feet). 

“ Irides dark brown; feet and legs flesh-colour ; bill black above, 
fleshy beneath and at angle.” 

Siva castaneicauda, Hume. 

Siva castaneicauda , Hume & Davison, Str. F. 1878, p. 371 $ 
Oates, t. c , p. 145. 

“ No. 102. 3 ad. Gunong Batu Putch. 
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“Iridesdark brown ; feet and legs bluish grey; bill brown, pale 
beneath. This bird seems to have the same habits as Mesia 
argentauris . I saw it on the summits of Gunong Batu Putch and 
Gunong Brumbrin at between 6000 and 7000 feet altitude. The 
only other birds I noticed were jEthopyga wrayi, Sharpe, and a 
large light greyish-brown-coloured Eagle; but this latter was far 
out of range.” 

Identical with the types from Tenasserim in the Hume Collection. 

Siva sordidior, sp. n. 

Siva sordida , Sharpe, P. Z. S. 1887, p. 438 (nec Hume). 

“No. 33. <$ ad. Batang Padang Mountains, Perak.” 

In my first paper I ventured to doubt the identity of a specimen 
sent by Mr. Wray with Siva sordida of Hume from Tenasserim ; 
but as the specimen was not adult, I refrained from describing it. 
Now that two more adult birds have been procured by Mr. Wray, 
there is no longer any doubt that the Perak bird is distinct, differing 
in its still duller coloration, the absence of blue on the head, which 
is like the back, and also in the absence of the ochreous-brown 
colour of the lower back and rump. Total length 6 inches, culmen 
0*55, wing 2*55, tail 2*6, tarsus 0*85. 

Mesia argentauris, Hodgs. 

Mesia argentauris , Sharpe, P. Z. S. 1886, p. 352. 

“ No. 10. <$ ad. Batang Padang Mountains, Perak.” 

CUTIA CERVINICRISSA, Sp. n. 

(i No. 85. d $ ad. Gunong Batu Putch.” 

“ Irides light brown; legs and feet bright chrome-yellow, claws 
white; bill black above, grey beneath and at angle. It is a rare 
bird, and I did not see it lower than 4000 feet. It frequents the 
higher trees, in small parties of three or four, and has aloud whistling 
double note, repeated several times in succession.” 

This is a race of C. nipalensis , a bird unknown in Tenasserim, 
from which the Perak form differs in its fulvescent under surface, 
and tawny-coloured lower abdomen and under tail-coverts. These 
characters, though slight, are well established when the pair sent 
by Mr. Wray are compared with our large series in the British 
Museum, all of which are white below. The measurements are as 
follows:— 

Total length. Culmen. Wing. Tail. Tarsus. 

<J ad. Perak ( Wray). 7*0 0*8 3*65 2*3 1*1 

$ ad. „ „ 6*4 0*85 3*3 2*15 VI 

Fam. Laniidjs. 

Pterythrius &RALATUS, Tickell. 

Pterythrius aralatus, Sharpe, P. Z. S. 1887, p. 440. 

“ No. 34. $ ad. Batang Padang Mountains, Perak.” 

Count Salvadori has recently (Ann. Mus. Civic. Genov. (2) v. 
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p. 600) expressed his non-concurrence in the views of Capt. Ward- 
Jaw Ramsay and myself that Pterythrius cameranoi of Sumatra is 
identical with P. ceralatus of Tickell. The male of P. cameranoi is 
said by him to want the rosy tinge on the flanks which is present in 
Tenasserim specimens, which are also larger; while the female of 
P. cameranoi differs from that of P. ceralatus in the grey of the head 
being less pure, the back more olivaceous, and in the rufous colour 
of the underparts being brighter and more extended towards the 
throat. I therefore once more compared our series of these two 
birds in the British Museum, including the specimens in the Tweed- 
dale Collection. I agree with Count Salvadori that the females are 
rather different, as described by him, and the female from Perak is 
grey-headed like the Tenasserim bird ; but the male agrees with the 
Sumatrau P. cameranoi better than with the true P. ceralatus . 
There is a slight difference in the gloss of the head in the males from 
Tenasserim and Sumatra, the latter having a blue-black gloss, and 
the Tenasserim birds being rather greenish black on the head. The 
Sumatrau birds have decidedly more pink on the flanks. 


Fam. Parid^e. 

Melanochlora sultanea (llodgs.). 

JUelanochlora sultanea , Hume & Davison, Str. F. 1878, p.378; 
Oates, t. c . p. 129 ; Hume, Str. F. 1879, p. 6.1. 

“No. 90. $ ad. Gunong Batu Putch. 

“ Irides brown ; bill dark grey ; feet and legs blue-grey. This 
* Sultan Tit ’ I have seen, as high as 4,100 feet, both on the Larut 
Hills and also ou the main mountain-chain.’* 


Fam. Nectariniidte. 

jEthopyga wrayi. 

JEthopyga wrayi , Sharpe, P. Z. S. 1887, p. 440. 

“ No. 108. 5 ad. Gunong Batu Putch (3400 feet). 

" Irides black; legs and feet brown ; bill black, yellowish at 
angle.” 

Not distinguishable from the female of jEJ, sanguinipectus. 


Fam. Dicaud^e. 

pRIONOCHILUS IGNICAPILLUS, EytOI). 

Prionochilus ignicapillus , Sharpe, Cat. B. Brit. Mus. x. p. 65. 
“No. 110. 6 ad. Gunong Batu Putch (3400 feet). 

“Irides brown; bill black above, yellow beneath with dusky 
tip ; legs and feet nearly black.” 

A young bird, without any of the fine colouring of the adult, being 
almost entirely olive-green. 

Proc. Zool. Soc. — 1888, No. XX. 
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Fam. Motacillim. 

Limonidromus indicus (Gm.). 

Limonidromus indicus , Oates, t. c. p. 164; Hume, Str. F. 1879, 
p. 65. 

“No. 133. 5 ad. Larut, Perak Mountains. 

“Irides light.” 

Fam. Euryl/Emid^:. 

CoRYDON SUMATRANUS (Raffl.). 

Corydon sumatranus , Hume & Davison, t . c. p. 97; Oates, t. c. 
p. 430; Hume, Str. F. 1879, p. 50; Salvad. t. c. p. 200. 

“No. 92. $ ad. Gunong Bata Putch (3400 feet). 

“ Irides light brown ; bill above reddish, on ridge lighter, white at 
tip, beneath pale flesh-colour; bare skin round eye flesh-red ; feet 
and legs black ; soles of feet light brown. 

“Male has the bill black above, tinted with red. The patch 
under the neck is also paler than in the female. 

“ The bird I send from the low country (No. 116) differs in several 
respects from the hill form, but possibly the differences are not 
sufficient to separate the two specifically. Iris brown ; bill fleshy 
red.” 

The differences in plumage noticed by Mr. Wray consist principally 
in the darker coloration of one of the specimens, but it is not 
sufficient to separate them. 

Fam. Caprimulgidjk. 

Lyncornis temmincki, Gould. 

Lyncornis temmincki, Hume, Str. F. 1879, p. 48; Salvad. t. c. 
p. 195. 

“No. 129. d ad. Batang Padang Mountains, Perak. 

“ Irides dark brown.” 


Fam. Cypselidae. 

Macropteryx comatus (Temm.). 

Macropteryx comatus, Hume & Davison, Str. F. 18/8, p. 51; 
Salvad. t . c. p. 196. 

Dendrochelidon comat a, Hume, Str. F. 1879, p. 47. 

“No. 120. d ?. Batang Padang Mountains, Perak. 

“Irides dark brown. This bird sits on the upper branches of a 
tall tree and flies off, like a Flycatcher, after insects, returning again 
to its perch. I have seen it on the hills as high as 1000 feet.” 

Macropteryx longipennis (Rafin.). 

Macropteryx longipennis , Hume & Davison, /, e. p. 52. 
Dendrochelidon longipennis, Hume, Str. F. 1879, p. 47. 

“ No. 130. d ad. Larut, Perak Mountains. 

" Irides dark brown.” 
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Fam. Picidje. 

Miglyptes titkki (Less.). 

Meiglyptes tuhki , Oates, /. c . vol. ii. p. 61 ; Ilume, Str. F. 1879, 
p. 52; Hnrgitt, Ibis, 1884, p. 193. 

“No. 123. 6 ad. Batang Padang Mountains, Perak. 

“ lrides brown ; bill black above, pale horny beneath.” 

Lepocestes pyiuuiotis (Ilodgs.). 

Venilia pyrrhotis , llume & Davison, Str, F. 1878, p. 142; Oates, 
t. c. p. 39. 

“No. 99. $ ad. Gunong. 

“lrides warm light brown; bill pale yellow; feet and legs dull 
blackish brown. Seems to be rare, as I only saw this single 
specimen.” 

Lepocestes porphyromelas (Boie), 

Lepocestes porphy row plus, Salvad. f. c. p. 181. 

Venilia porphyromelas , Hume & Davison, t. c. p. 143; Oates, 
t . c. p. 40 ; Sharpe, P. Z. S. ISS7, p. 4 13. 

Biythipicus porphyromelas , llume, Str. F. 1879, p. 52. 

“No. 91. 6 ad. Gunong Batu Puteh (3100 feet). 

“ lrides red; bill bright yellow; feet and legs dark blackish 
brown.” 

Gecinus punickcs (Ilorsf,). 

Cevinns pnnicevs, Ilargitt, Ibis, 1888, p. 170. 

Chrysophlegwa pvnicevSy Oates, t. c. p. 44. 

Collolophus puniceuSy llume, Str. F. 1879, p. 52. 

“No. 1 13. $ ad. Gunong Batu Puteh (3400 feet). 

“ lrides red-brown ; bill black above, yellow beneath.” 

Micropternus brackyuups (V.). 

Micropternvs bradtyurvs , Oates, t. c. p. 58 ; llume, Str. F. 18/9, 
p. 52 ; Hargitt, Ibis, 1885, p. 10. 

“No. 122. c 5 ad. Batang Padang Mountains, Perak. 

“lrides dark brown ; bill black.” 

SaSIA ABN OR MIS (T.). 

Sasia abnormis , llume, Str. F. 1879, p. 53 ; Ilargitt, Ibis, 1881, 
p. 235. 

“No. 126. 3 ad. Batang Padang Mountains, Perak. 

“ lrides white, skin round eye fleshy red; bill above black, 
beneath yellow; legs and feet flesh-colour; claws pale yellow.” 

Chrysophlegma wrayi, sp. n. 

*• No. 87* $ ad. Gunong Batu Puteh (from 3400 to 4000 feet;. 

“ lrides red-brown ; feet and legs ash-colour; bill black above, 

20 * 
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grey beneath and at angle. The irides in one specimen were dark 
brown. No males were collected.” 

A very interesting race of C. Jlavinucha of Tenasserim, with a 
large series of which I have compared it. I showed the specimen to 
my friend Mr. Hargitt, and we examined it together, so that I have 
the best possible confirmation of the distinctness of the species. It 
differs from C. Jlavinucha in having the leathers of the throat pure 
black, narrowly margined, except at the tip, with white, the black 
expanding about midway. The bill is black, yellowish at the angle 
of the lower mandible; the rufous bars on the wings are about equal 
in width to the black interspaces. 

The size is considerably less, and the general coloration is darker, 
especially on the face, which is deep olive. Total length 10 5 inches, 
culmen 1*28, wing 5*6, tail 4, tarsus 0*93. 

The immature female of C\ Jlavinucha , which the Perak bird most 
resembles, has the feathers of the throat of an olive-black, edged 
with white, the black contracted about midway. The adult of the 
same species has the base of the feathers entirely white, the apex 
only being olive-black. 


Fam. TROGONiDi®. 

IIarpactes erytiirocephalus (Gould). 

Harpactes erythrocephalus , Oates, t. c p. 99. 

Harpactes hodgsoni , Gould, Hume & Davison, t. c . p. 66. 

“No. 86. $ $ ad. Gunong Batu Patch (3400 feet). 

4C Irides light red ; feet pale flesh-colour, with bluish-white bloom ; 
bill cobalt-blue, black on ridge and at points; bare skin round eye 
purple. The female has the irides light brown, at least in the single 
specimen I met with. It keeps usually in the undergrowth and 
lower trees of the forest, and has the same habits as IIarpactes 
kasumba 

Compared with Himalayan specimens, and apparently quite 
identical. 

Harpactes oreskius (T.). 

Harpactes oreskius , Oates, t. c. p. 100. 

“ No. 114. d $ ad. Gunong Batu Putch (3400 feet). 

“ Irides light brown, the female pale grey ; bill black, shading 
into cobalt-blue at angle; legs and feet ash.” 


Fam. Capitonidj®. 

Meqalmma versicolor (Raffl.). 

Megalama versicolor , Hume, Str. F. 1879, p. 53. 

“No. 119. $ ad. Batang Padang Mountains, Perak. 

“ Irides dark brown, bill black. 

“ This is a rare bird, which I have only met with on two occasions, 
both times in heavy jungle. 1 ’ 
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Calouhampiius hayii (Gray). 

Calorhamphus hayiiy Oates, t. c. j). 1*18; Hume, Str. F. 1879 

p. 

“ No. 106. <3 ad. Gunong Hat,a Putch (3400 feet). 

“Irides red - brown; legs and feet orange.” 


2. Descriptions of Four new Species of Opliiurids. 

By Prof. F. Jeffrey Bell, M.A., Sec. K.M.S. 

[Received April 26, 188S.J 
(Plate XVI.) 

The descriptions of the Opliiurids that follow will, I think, he of 
interest to workers at the systematic zoology of the group—one 
to which, without doubt, we have still to add many interesting and 
important forms. 

1. Pf.ctinv ra rammyj, sp. nov. (Plate XVI. figs. 1, 2.) 

Beneath the superficial granulation of the di&k are fine scutes ; 
there are pores between the fir»t and second arm-joints only ; the 
radial shields are naked ; there are eight arm-spines and two ten¬ 
tacle-scales. 

This is so obviously a distinct species that 1 have no hesitation in 
describing it from a single example. 

The disk is not pulled or swollen, and has a diameter about one 
sixth the length of tin* arms ; these taper gradually, and the joints 
arc laterally compressed. There are seven mouth-papillae, of which 
the penultimate is quite twice as large as any of the rest; the mouth- 
shield is in the form of an irregular pentagon, the two outer being 
shorter than the two inner or adoral sides ; the accessory mouth- 
shield is semicircular. The upper arm-plates are quite twice as long 
as broad, and have fairly straight sides; the side-plates generally 
carry eight subecjual arm-spines ; the first lower arm-plate is lenti¬ 
cular ; the rest are wider than long, widely separated from one 
another on either side owing to the encroachment of the side-plate; 
the adoral and aboral edges are straight. The radial shields are 
small, irregularly oval, the proximal pole being narrower than the 
distal; the granulation on the lower is rather coarser than that on 
the upper surface of the disk. 

The general colour of the specimen is greenish above, hut the 
radial shields are pink, and there are, at intervals, patches of pink 
on the arms, about every fifth dorsal plate being pink ; below, the 
creature is lighter in colour, with darker bauds on the arms. 

Diam. of disk 17 mm. ; length of arm 68 (ca.) mm. 

Hah. Port Jackson; in coll. B.M. 

The only other known species in which there is a fine scutellation 
with pores between first and second arm-joints only is P. maculate 
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where the arms are proportionately longer, the disk swollen, and the 
accessory mouth-shield double or triple, and the colour is very differ¬ 
ent ; but it may be of some significance to observe that that species 
is from the not distaut shores of New Zealand. 

2. Pectin ura cafensis, sp. nov. (Plate XYI. figs. 3, 4.) 

Beneath the superficial granulation of the disk are well-marked, 
somewhat swollen plates ; there are no pores between the arm-joints; 
the radial shields are naked ; there are ordinarily five short arm-spines 
and two tentacle-scales. 

There are two representatives of this well-marked species, but, 
unfortunately, none of the arms arc complete. 

The disk does not appear to be puffed or swollen, and its diameter 
is probably about one fifth the length of the arms ; there is a slight 
ridge to the arms. There are seven or eight mouth-papillae; the outer¬ 
most is very small, the penultimate very large ; the mouth-shields 
are triangularly eordiform, the sides faintly notched, the accessory 
mouth-shields small and sometimes divided. 

The upper arm-plates are encroached upon by the side-plates in 
such a way that their lateral margins are acutely angulated, and the 
plates are wider in their middle than along either the proximal or 
distal edge; the side arm-plates are a little swollen aud projecting, 
and ordinarily carry five short spines ; the under arm-plates have 
the distal edge, which is concave adorally, nearly twice as long as the 
proximal; the sides are excavated by the two tentacle-scales, the 
inner of which is obscured by lying behind the lowest spine. 

The naked radial shields are rather small, irregularly pyriform. 
‘There is very little difference between the rather coarse granulation 
of the upper and lower surfaces of the disk. 

The dried specimens are yellowish in colour; darker bands ex¬ 
tending over four or five joints of the arm are separated from one 
another by about five more lightly coloured joints. 

Diam. of disk 10 mm. 

Hab. Cape of Good Hope ; in coll. B.M. 

According to the arrangement of Mr. Lyman ( f Challenger Report/ 
p. 14), this new species stands between Peciinura inf emails, in which 
there are uine, and P. keros , in which there are three arm-spines. 

3. Ophiopeza assimilis, sp. nov. (Plate XVI. fig. 5.) 

A species very closely allied to, but apparently distinct from, O. con - 
junyens , Bell; thus the arms are not carinated, are more, not less, 
than four times the diameter of the disk, the granulation of the disk 
is coarser, the radial arm-shields are less prominent, the mouth-shield 
is of a somewhat different contour, and the arm-spines are subequal. 

I must confess that had this specimen come from Torres Straits 
instead of Port Jackson, I should have greater hesitation in regarding 
it as representative of a distinct species—great as the hesitation has 
been. But the differences between the fauna of Port Jackson and 
Torres Straits are, as we are now beginning to recognize generally, so 
considerable that the difference in habitat together with the number of 
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distinctive characteristics—minute though some of them may appear 
to be—seem to justify the formation of a new species for this form. 

The description is drawn up from a single dried specimen. 

Disk distinctly, but not sharply, pentagonal; arms about four and 
a half times its diameter ; they are not carinated at their base, nor, 
on the other hand, markedly flattened ; they taper gradually. 
Granulation of disk rather coarse, about nine granules to a millimetre; 
the radial shields not marked by special depressions. Mouth-shields 
not divided, irregularly lenticular, the more convex edge being adoral; 
side inouth-shields quite small ; the granulation between the mouth- 
shield and the edge of the jaw is very coarse. Mouth-papillae seven, 
the penultimate quite twice the size of its neighbours. 

The upper arm-plates have pretty straight edges, and are about 
twice and a half as long as broad; the under arm-plates are not 
quite so much encroached upon by the side-plates as in O. conjun- 
(jens , and are rather more regularly hexagonal; an ahoral notch 
frequently found in the allied species is not to be seen in the one 
now under description. The side arm-plates carry ten subequal 
spines 1 , none of which are as long as the plate that bears them ; there 
are two tentacular scales near the base of the arm and one further 
out; there are two pores between the first and second arm-plates. 

It would be unsafe to form a judgment, as to the colour of this 
species either when alive or as preserved in alcohol ; but it is pro¬ 
bably paler than O. conjunyms, and not so much mottled ; there 
are signs of sets of three joints at a distance of from seven to ten 
joints from one another being darker than the rest; this would give 
a banded appearance to the arms; the mouth-shields are probably 
darker than the rest of the oral surface. 

Diatn. of disk 100 (ea.) mm ; length of arms 24 mm. 

Jlab . Port Jackson ; in coll. 1J.M. 

4. OlMlIOGLYFHA AMPHI fltlTES, sp. IlOV. (Plate XVI. fig. fi.) 

This species appears to belong to Mr. Lyman’s first division of 
the genus, or those in which the disk is flat and is “covered with 
imbricated scales. Under arm-plates small, widely separated ; much 
wider than long beyond the second plate, and thereafter constantly 
diminishing in size. Arm-comb of more or less needle-like papilla'. 
Arm slightly flattened, with spines about as long as a joint. Ten¬ 
tacle-scales few, beyond the second pair of pores.” But it does not 
appear to be referable to any form yet described. 

Arms three to four times the diameter of the disk. Mouth-papillae 
five at the outer mouth-angle, separated by a bare space from the five 
(two on each side, and one larger central one) which lie just below the 
teeth, and have almost the appearance of teeth-papillm. Mouth- 
shield longer than broad, a little constricted in the middle, distal 
edge rounded, proximal forming an acute angle ; side mouth-shields 
long and narrow, meeting within. 

First under arm-plate broader distally than pioxlmally, the second 

1 0 . conjungens may bear nine or ten arm-spincs near the base of the arms. 
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and succeeding shorter, triangular in shape, with the apex proximal. 
All the side arm-plates meet their fellows below, the line of suture 
deep ; above the insertion of the spines they appear to form a scale 
on the side of the arm. Upper arm-plates broader than long, very 
regularly oblong, though the proximal edge is encroached upon by 
the scale-like portions of the side arm-plates; a good deal arched 
near the disk. 

Disk bulging a little between the arms, flat, covered with plates of 
various sizes, among which the five primary and the central are very 
distinct; a not very regular row of plates extends along the middle 
of each interbrachial space as far as the edge of the disk. Just 
below this there is one very large plate. Radial shields rather long, 
broader without than within, where they are pointed ; separated 
from one another. The scales on the actinal surface diminish in 
size and increase in numbers from without inwards. Papilhe along 
edge of genital scale small, numerous, closely set; about twelve may 
be seen from abo\ e, of which the uppermost are smaller than those just 
beyond them. Arm-spines three or four, of which the uppermost is 
longest, and longer than an arm-joint. Three tentacle-scales as far 
as the sixth or seventh arm-joint; a rudimentary third may persist 
for some further distance ; after a time the second scale disappears 
and only one persists. 

Hub. Ecuador; from the Haslar coll. (J. O. Goodridge, Surgeon 
R.N.). Coloration creamy yellow, in alcohol, after perhaps thirty 
years* preservation. 

Measurements.—Diam. of disk 19 ; 16 mm. Length of arms 74 ; 
54. Breadth of arms at base 5 ; 3*5. Length of radial shields 4 ; 
3*3. 

EXPLANATION OP PLATE XVI. 

Fig. 1. Pecfinura ramsat/i, from above, to show the general form of the body. 

2. Mouth-angle of P. ramsat/i , X 2. 

3. P. capensis, from above, X 2. 

4. Mouth-angle of P. caprnsis, x 4. 

5. Mouth-angle of Ophiopeza assimilin , X 2. 

0, Mouth-angle of Ophioglypha amphitrites , X 4. 

3. On certain Points in the Visceral Anatony of Bal&niceps 
rex, bearing upon its Affinities. By Frank E. Bkddard, 
M.A., Prosector to the Society, Lecturer on Biology at 
Guy's Hospital. 

[Received May 9, 1888.] 

I have been able lately, through the kindness of Mr. Charles 
Stewart, to examine the viscera of a specimen of Balceniceps rex 
preserved in the stores of the College of Surgeons. The specimen 
was purchased from this Society some 25 years ago; it was one of 
those brought back by Mr. Petherick in 1860. 

So far as 1 am aware there has been no description of the viscera of 
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Balceniceps rex ; the osteology, however, and some of the more impor¬ 
tant external characters ( i. e. the presence of powder-down patches) 
have been described by Prof. Parker 1 and by Mr. A. I). Bartlett 2 * 
in the publications of this Society. The memoirs of these two natur¬ 
alists and their views as to the affinities of Balceniceps will be further 
referred to in the course of the present notes. 

With regard to the viscera, 1 am not able to give anything like a 
complete account; only the alimentary tract with the kidneys and 
the trachea and bronchi were pieserved in the College of Surgeons ; 
an attempt had been made to inject the intestinal arterial system, 
but the injection had not been successful. 

Alimentary Tract . 

The tongue is short and broad, forming an approximately exact 
equilateral triangle ; the smallness of the tongue has been already 
noticed by Prot. Parker \ The tongue of Balceniceps , in fact, agrees 
with that of Scopus umbrctta 4 * 6 . 

in the liver the right lobe is very much larger than the left; and, 
as in all Ilerodiones, there is a gall-bladder present. With regard 
to the proportions of the lobes of the liver there is not much to say 
concerning the affinities of the bird. On the whole the Storks are 
characterized by having an equilobed liver ; the Herons (including 
Scopus) are on the whole to be distinguished from the Storks by the 
fact that the right lobe of the liver is larger than the left. There 
are, however, numerous exceptions which prevent our defining the 
Ardeidu; as llerodione in which the right lobe of the liver is larger 
than the left lobe. It is" to be noted that these exceptions appear to 
be entirely among the Herons. In the Storks the lobes of the liver 
are invariably subequal, while among the Herons they are rarely so. 

There is therefore, in my opinion, some reason to regard the 
structure of the liver in^ Balceniceps as indicating its Ardeine affinities, 
and there is no reason against uniting it particularly with Scopus. 

In the intestines 1 could not discover any traces of caeca at all; I 
believe that the single caecum which characterizes the Ardeidas (there 
are two in the ('iconise) may be extremely minute, and might 
therefore easily escape recognition in the spirit-preserved alimentary 
tract \ 

Syrinx. 

The most characteristic organ of Balceniceps from the point of 
view of the affinities of the bird is unquestionably the syrinx. This 

1 See P. Z. S. 18G0, p. 243;‘‘On the Osteology of Balceniceps rex*' Trans. 
Zool. Soe. vol. iv. p. 2G0. 

a “On the Affinities of Balceniceps'* P.Z.S. 1801, p. 131 (reprinted in 
Nitzseh’s ‘ Pterylograpbie,’ Hay Soe. edition, p. 155). 

» Abstract of Notes on the Osteology of Balceniceps rex . P. Z. S. I860, p. 330 
(note ii). 

4 Beddnrd, “A Contribution to the Anatomy of Scopus umbrctta* 1 P. Z. S. 

1884, jp. 543. 

6 Mr. W. A. Forbes (Collected Papers, p. 333 note) has noted a single cascum 
in a specimen mounted in the Museum of the Royal College of Surgeons. 
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organ is represented in the accompanying drawings (woodcuts, ilgs. 1, 
2, «‘h 1), which illustrate its different aspects. 



►- 

r - l 


Syrinx of Btd&nirvp s Lateral mow. #w f ligament on** rudiment of intrinsic 

Mvriiiifon I niuseio. 



Syrinx of Jlatonurja rev. The two bronchi aro bent upwards backwards to 
display the petMulus and mombrana tympauiforiuis. />, as in fig. 1. 

Before studying the syrinx itself it is interesting to note that the 
membrane termed by Garrod the bronchidesnius, which binds together 
the two bronchi, is incomplete above, as shown in figs. 1, 2, 4. This 
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character recalls the Ardeine syrinx 1 ; in the Stoiks the bronchidesmus 
appears to be invariably complete—that is to say, it extends right up 
to the point of bifurcation of the bronchi. The syrinx itself is almost 
completely Ardeine; the rings are entirely cartilaginous; there 
appear to be no traces of ossification anywhere; there is a well- 
marked pessulus (fig, 4) ; the bronchial rings are only semirings, and 
there is therefore a well-developed membrana tympantformis eocterna ; 
the free extremities of each of the bronchial semirings begin to ap¬ 
proach each other some little way before the entrance of the bronchi 
into the lungs, but they do not become whole rings. In all the cha¬ 
racters mentioned the syrinx of Balceniceps is distinctively Ardeine, 
and as clearly unlike any Stork. The only true Stork which is at all 
markedly abnormal in the structure of the vsyrinx is Abdimia 2 \ in 
this genus, and to a much less extent in Xenorhynchus , the first 
bronchial lings are semirings, and there is therefore a membrana 
tympaniformis ; but in these two genera the lowermost rings of the 
trachea are modified in the typically Ciconiine fashion 3 . 

The only point, in fact, in which the syrinx of Balcvniceps rex is 
not thoroughly Ardeine is in the absence of a pair of intrinsic muscles ; 
so far as I am aware, all the Ardeidse, and also Scopus, are charac¬ 
terized by the presence of a single pair of muscles. 

A careful examination of the syrinx of Balceniceps , however, does, 
in my opiuion, show traces of a syringeal muscle. On each side of 
the syrinx, and rather nearer to its posterior than to its anterior 
border, is a delicate ligament (which is shown rather exaggerated 
in the drawing, fig. 3, p. 287), running from the first bronchial 
semiring to one of the last tracheal rings. The occasional degene¬ 
ration of muscles into tendons leads me to think that this fibrous 
band is really a degraded rudiment of the syringeal muscles. 

The facts recorded in the present paper are conclusively in favour 
of regarding Balceniceps as a Heron and not a Stork. It now 
remains to be seen how far they are in accord with other observa¬ 
tions upon the structure of this remarkable bird. The important 
discovery by Mr. Bartlett 4 of powder-down patches on Balceniceps 
is evidently in favour of the Ardeine as opposed to the Ciconiine affini¬ 
ties of the bird. The value of the evidence must of course be dis¬ 
counted by the very irregular distribution of powder-down patches 
among birds ; but in the present case the evidence is of more weight, 
because it is associated with other characters, ail of which point the 
same way. 

A very detailed study of the osteology of the Balceniceps has led 
Prof. Parker to the opinion that “its nearest relations are the Sourh- 
American Boatbill ( Cancroma cochlearia) and the little Suuth- 
African Umbre ( Scopus umbretta ).” 

* I have figured the bronchidesmus in the syrinx of Scopus (P. Z. 8. 1884, 
p. 544); in BaltenUrfs the anterior (free) margin is further away from too bifur¬ 
cation of the bronchi than in Scopus . 

2 See F. E. Beddard, “ On the Trachea in certain Storks/’ P. Z. S. 1880, p. 821. 

3 Weldon, “On some points in the Anatomy of Bhxnicoptcrus and its allies,” 
P. 2. S. 1883, p. 039. 

4 Loc . cit 
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In a postscript added to his paper Prof. Parker again dwells upon 
the Ardeine affinities of Bal&niceps, quoting the discovery of powder- 
down patches by Mr. Bartlett. 

Prof. Reinhardt 1 , while admitting that Balaniicepg comes nearer 
to Cancroma than to the Pelicans (to which group it was referred by 
Mr. Gould), is disposed to think that the resemblances in the beak 
to the former bird are merely superficial, and that as the middle 
claw is not pectinated Baheniceps cannot be referred to the Herons. 
Prof. Reinhardt would associate Balceniceps particularly with 
Scopus. 

A fter reviewing the general structural characters of the birds in 
question, I cannot agree with Prof. Reinhardt’s conclusion any more 
than could Mr. Bartlett. 

Balceniceps agrees with Scopus in many osteological characters, 
through apparently not more closely than it agrees with Cancroma 
be. The syrinx also is somewhat like that of Scopus, but differs in 
certain particulars, such ns the absence of the syringeal muscles. 
The syrinx of Bahvnicops , however, agrees equally with other 
Ardeidee in all these particulars. 

Balceniceps differs from Scopus in having powder-down patches, 
and only one emeu in to the intestine. 

The differences seem to me to be more striking than the resem¬ 
blances. I should regard Balceniceps , in fact, as a rather aberrant 
Heron, hating no near affinities to the Storks nor to Scopus. The 
following diagram expresses the conclusion with respect to the 
mutual affinities of the Ilerodiones to which our present knowledge 
of the structure of the group appears to me to point:— 



Fig. 4. 


Abdimia. 

/ 

11 alcenweps. Ardeidai. 



/ Cicoma. 


Scopus. 

/ 
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\ 


/ 

/ ' 









Diagram of the Ilerodiones. 

Scopus , which combines in so many ways the structural charac¬ 
teristics of Herons and Storks, probably comes near to the ancestral 
form of both groups. 

1 “ On the Affinities of Balceniceps^ P. Z. S. 1800, p. 377. 
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The Ciconiine stem pave off Abdimia before the Ciconiine charac¬ 
ters were fully acquired, Balmnieeps appears to me to be a further 
specialization of the Ardeidoe, and not to stand nearer to the form 
which pave rise to the Ardeidoe. I believe this because Bahr- 
niceps is decidedly a Heron in respect of its alimentary tract, powder- 
down patches, and syrinx ; the loss of the syringeal muscles is a 
further specialization, and evidently a recent one (from the fact of 
their degenerate equivalent being present). The form of the syrinx 
in the Hcrodiones w'ns originally that which is now seen in Scopus 
and the Ardeidoe ; that this is so, seems to be shown by the fact that 
the Ardeine form of syrinx F found in so many other groups of birds, 
while the Ciconiine form is peculiar to the Ciconim. In Abdimia 
(and to a less extent in Xemrhynchvs) the syrinx has not quite 
acquired the typical Ciconiine form—the membrana tympanifonnis 
is, to a considerable extent, left; that is to say, the bronchial semi¬ 
rings have not yet united to obliterate the membrana tywpaniformis , 
as is the case with the typical Storks. For this reason 1 repaid 
Abdimia as having branched off from the main stem a little before 
the development of the typical Storks. 


4. Description of a Gigantic new Species of Aspergillum 
from Japan. By G. B. Sowerbv, F.Z.S., F.L.S. 

[Recohod May 3 1888.] 

Aspergillum giganteum, n.sp. 

4 Asp. testa vahis magriis, svbtrapecoideis , eoncentriec rvyosis 
irregvtariter striatis ; antice paulum attenuate , rotvnduiis ; 
postice latiorilus oblique truncatis . Vagina maxima, elongate 
solidi a sen la, subrecta , calculos el arenutas ayytntinante ; limbo 
conspicve irregulariter (i \-7-fariam foliato ; disco irreguluriter 
convexo , calculos et conchas agglutinante , tubulis numerosis 
parviuscuits rotundalis armato. 

Ilab . Japonia. 

A species of extraordinary magnitude, the specimen being over 
13 inches (3 2£ centim.) in length and about U inches (4 centim.) 
in diameter, in the widest part. The sheath is of the form of 
A . vagini/erum ; but the valves are much larger in proportion and of 
quite a different form, which, apart from the unusual dimensions, 
would he sufficient to constitute it a distinct species. The valves are 
25 rnillim. long and 15 broad. 

A second specimen (somewhat smaller, hut in better condition) of 
this species is in the Museum of the Zoological Society (" Natura 
Artis Magistra”) of Amsterdam, placed there by Mr. Oltmans, the 
late Cuiator, with the name of Aspergillum japonicum, confirming 
the locality. So far as is at present known, Aspergillum vaginiferwn 
inhabits exclusively the Red Sea. 
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June 5, 1888. 

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

The registered additions to the Society’s Menagerie during the 
month of May were 1 14 in unrulier. Of these 55 were acquired by 
presentation, 37 by purchase, 2 by exchange, 30 on deposit, and 20 
by birth. The total number of departures during the same period, 
by death and removals, was 113. 

Mr. II. E. Dresser exhibited an example of a new species of 
Shrike from the Transcaspian district, and made the following 
remarks:— 

“ l)r. Gustaf Radde has lately sent to me for examination and 
comparison a small but interesting collection of birds made by 
him during his late trip in the Transcaspian district; and amongst 
other rarities I find a Shrike which is certainly new, and which I 
propose to name Lanius raddei, after its discoverer. It belongs to 
the group of small Shrikes which have been separated by Bonaparte 
under the generic title of Otomela , hut differs from all of them in 
approaching Lanius cjrcnhitor and its allies in general tone of colour. 
General colour above bluish grey, much lighter and clearer on the 
crown and forehead, the lower portion of the mantle washed with 
pale brownish huff; wings dull blackish, the secondaries narrowly 
margined with dull white ; alar patch very small; central tail-feathers 
black, the outermost rectrix on each side white, hut with a black line 
along the shaft which broadens considerably towards the tip, the next 
two with much more black towards the tip ; a narrow' line over the 
forehead and a broad streak extending through the eye and over the 
ear-coverts deep black, bordered above with white; chin, throat, and 
entire underparts, with the under wing-coverts, pure w r hite ; bill and 
feet black. Total length about 6*75 inches, culmen 0*6, wing 3*55, 
tail 3*2, tarsus 0 9. 

“ Although differing so much in coloration from Lanius vittatns , 
for it lacks the broad black frontal band, the maroon on the mantle, 
and the rufous flanks, yet in many respects L. raddei approaches 
nearest to that species, of which it may be called a pale grey form. 
The specimen in question was obtained at Rulkulais, on the 24th 
August, 1886 (old style), and is a male, and apparently an old one.” 

Mr. Sclater, on the part of Mr. F. M. Campbell, F.Z.S., exhi¬ 
bited a pair of Pallas’s Sant!-Grouse ( Syrrhajitcs paradoxus), shot 
at Gepps Farm, between lloddcsden and Hertford, at 6 p.m. on May 
20th, 1888, and made remaiks on the numerous recent occurrences 
of this species in Western Europe. Mr. Sclater also stated that a 
living specimen of this bird lmd just been received by the Society, 
presented by II. Hewat Crane, Esq., of West Foulden, Berwick-on- 
Tweed, having been captured at that place on May 28tli. 


The Secretary exhibited, on behalf of Prof. II. Collett, C.M.Z.S., 
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a nest, eggs, and iwo young ones in down of the Ivory Gull ( harm 
eburnea ), belonging to theTromsb Museum. These specimens had 
been obtained in August, 1887i by Capt. J. Harrison, on a small 
island lying about sixteen miles to the east of Cape Smith, in Spitz- 
bergen. _ 

The following papers were read :— 

1. On Lepidoptcra collected by Major Ycrlmry in Western 
India in 1886 and 1887. By W. W arren, M.A., F.E.S. 

[Received May 8, 1888.J 

The insects which form the subject-matter of this paper were 
collected by Major Ycrbury in the summer of 1886 and the follow¬ 
ingspring, through pretty nearly the same range of localities as those 
previously forwarded by him, and treated of by Mr. A. G. Butler 
in the ‘Proceedings’ of this Society for 1886, pp. 355-395. For 
the account of these localities it will be sufficient to refer to that 
paper. Both collections are in the possession of the British Museum. 
The present one contains 544 specimens, distributed among 206 
species (not reckoning about 12 which fiom their condition arc 
beyond positive identification or description). Of these about 50, 
so far as I have been able to ascertain, arc either new or undescribeil, 
while 3 require to be placed in genera by themselves. Several, as 
was to be expected, are the same as those of the previous consignment. 

I must not forget to record my indebtedness to Mr. A. G. Butler 
and Mr. W. F. Kirby for useful suggestions and kind assistance 
tendered in various ways. 

By way of preface, in some sort, to the reading of the accompany¬ 
ing paper, I wish to draw attention to one or two points in which I 
have felt myself honestly compelled to differ from authorities of far 
greater experience, in yeneral , than I can lay claim to, and thereby 
to acquit myself of any intention to depreciate their labours. 

There would seem to have arisen a tendency to exaggerate slight 
external modifications, due to varying conditions of place and develop¬ 
ment, into specific differences, and that, too, often from the examin¬ 
ation of a very limited number of examples. Now as “in the 
multitude of counsellors there is safety,” so, from the consideration 
of* a larger number of examples, from different localities, subject to 
different conditions, I think we shall arrive at the conclusion that 
the number of species is not infinite. 

(i.) In the necessity of reducing Leucania bistrigatn , Moore, and 
Leucania penicillata , Moore, to synonyms of Leucania l-album , I 
am glad to say that Mr. Butler himself coincides. 

(ii.) Amyna stricta , Walker, 1 regard as of general distribution 
throughout the tropical zone, and look forward confidently to the 
time when a larger number of examples of the so-called species, 
A . unduiifera , Butler, A. stellata , Butler, and A . stigmatula, Snellen, 
will prove them to be merely local forms. In this opinion, however, 
Mr. Butler, naturally enough, does not yet agree. Nor, in making 
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Scotomera tristis , Butler, a synonym of Actenia gnidusalis, Walker, 
do T intend to cast the slightest slur on Mr. Butler’s acumen. The 
specimens he had to describe were in so poor a condition that the 
only wonder is that he was able to describe them at all. 

1 wish also to draw attention to two species in particular, both 
occurring in the collection, each of w r hich varies in precisely the same 
respect from its nearest allies, viz. Oxira ochracea, Walker, and 

Euplcxia (?) pectin ala, sp. n. Both these species have the an¬ 
tennae of the male strongly pectinated. In all other respects, alike 
in markings and in structure, they agree, the former with the group 
of Graphiphora , of which G. daldii of Europe is the type, the latter 
with Euplcxia alhorittata, Moore. The question at once arises, 
whether this structural exaggeration of a single organ (which obtains, 
it would seem, more especially in the equatorial regions) is sufficient, 
if unattended by any further departure from the type, to warrant 
the erection of a separate genus ; or is not rather to he regarded as 
an instance of what may he termed “specific aberration from a 
generic type.” 

Family Sphingidab. 

1. Nkphele hespera. (No. 39.) 

Sphinx hespera , F. S. E. p. 510. 

Sphinx morphim , ('ram. Bap. Exot. ii. p. 84, pi. 149. fig. D. 

One female Irom Campbellpore, June 8, 1880, with the two 
central white spots strongly maiked. 

2. Protoparce orientals. (No. 4.) 

Protoparce orientalis , Butler, Trans. Zool, Soc. 1877, p* 609, 
pi. 91. figs, lb, 17. 

One specimen of each sex from Campbellpore, dated June and 
July, 1880, with the remark added, “Common, both dark and light 
forms,” that is both sexes. 

3. Acherontia styx. (No. 73.) 

Acherontia styx , Westw. Cab. Or. Ent. p. 88, pi. 42. fig. 3. 

A single male from Campbellpore, June 20, 1880. “The only 
specimen taken.” 

4. Hippotion celerio. (No. 5.) 

Ilippotion celerio , lib. Vcrz. p. 135. 

Sphinx celerio , L. S. N. i. 2, p. 800. 

One male from Campbellpore, July 29, 1886, with the remark 
“ Common: larva on vine.” 

5. Deilephila livornica. (Nos. 5 & 6.) 

Sphinx livornica , Esper, Ausl. Schm. ii. pp. 87, 170, pi. 8. 
fig. 4. 

Two specimens—one, a female, taken July 29, 1880; the other a 
male, May 31, at Campbellpore. 
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The male is a dwarf, barely more than half the size of the female, 
and smaller than any example in the Brit. Mus. collection. 

C. Hemaris saundersii. (No. 77.) 

Sesia saundersii, Wlk. Cat. Lop. Hot. B. M. viii. p. 83. 

Macroglossa saundersii , Jioisd. MSS. 

One female, taken May 3, 1887, at Thundiani. 

The specimen was numbered the same as the next following 
species, Cephonodes hylas , from which it is distinguished by the 
broader dark border of the fore wing, and the green scaling of the 
same wing reaching as far as the median a ein. 

7. Cephonodes iiylas. (No. 77.) 

Sphinx hylas, L. Mant. i. p. 539. 

Two specimens, both females, from Campbcllpore and Ilassan 
Abdal, June and July, 1886. "Hare.” 

Family Agaristidje. 

8. ASgocera venulia, (No. 47.) 

Phalcena venulia , Crain. Pap. Exot. ii. pi. 16. fig. I). 

One female, May 21, and one male, July 19, 1886, Irotn Campbcll¬ 
pore. “ A few in May.” 

Family Zyg.enid.e. 

9. Syntomis minor, sp. n. (No. 177.) 

Two males and two females from Kala Pani, taken August 30, 
and September 1, 1886. The specimens are all more or 

damaged as to the head, palpi, and antennae. They belong to the 
group which 1ms the abdomen marked with two yellow lings, and 
come nearest to S. gcorgina, Butler, but are much smaller, none of 
the four exceeding { of an inch. 

Purplish brown : fore w r ing with five whitish hyaline spots :—1, 
small, near the base ; 2, small, at the end of the cell; 3, large, of 
varying shape, below 2; 4, small, subcostal, halfway between 2 and 
the apex; 5, large, and always geminated, obliquely below 4, and 
nearer the hind margin than in the allied species, so that the distance 
between 3 aud 5 is greater. 

Hind wing with one, largish, basal, and another, smaller, hyaline 
spot beyond it. As far as can be made out from the condition of 
the insects, none of the four ever had a )ellow collar, but the face 
and two abdominal bands are distinctly yellow. 

In the Brit. Mus. collection there is a single unnamed specimen, 
also damaged, from Abyssinia, which accords well, both in size and 
disposition of the spots, with these four from India. 

“ Common between Kala Pani and Abbotabad.” 

10. Zyg^ena caschmirensis. (No. 46.) 

Zygcena caschmirensis, Kollar, Kasch. iv. p. 459, pi. 19. fig. C. 

Five specimens, three females and two males, from Thundiani and 
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Chittar, caught in July and September 188G, and marked “very 
common.” 

r lhe crimson abdominal band occupies two segments in the female, 
and three in the male, leaving the last segment only in the latter, 
but the last two in the former, dark. 

Family Chalcosiid^?. 

11. Acalope basalis. (No. 89.) 

A gal ope basalts , Wlk. Cat. Lep. Ilet. B. M. ii. p. 438. 

Three examples from Tlmndiani, two females taken in August, 
the male in October 188(3. “ Common at Tlmndiani and Murree, 

August and September.” 

12. Soriti\ pulciiella. (No. 18G.) 

Chalcosiapvlcftelltu Kollar, Kaschmir, iv. p. 461. 

l'Aerusia pttfchel/a , > Wlk. Cal. Lep. Ilet. B. M. ii. p. 431. 

Eft* rust a trilitarata , S , Wlk. Cat. Lep. Ilet. B. M. xxxi. p. 119. 

Oik* female from Tlmndiani, September 15, 1880. 

The specimens in the Brit. Mus. collection are from Nepaul and 
Mussourie. Major Yerbury notes that only two specimens were 
taken ; but that it was reported to be common at Nandar in Septem¬ 
ber, though he himself did not see any. 

Family Lithosiiiee. 

13. Lycidks rices. (No. 101.) 

Noctua Jictts, F. E. S. iii. p. 27. 

One male, in good condition, Campbellpore, July 30, 1886. 

14. 1)k;ama hearse yana. (No. 01.) 

Digama hearseyana , Moore, Cat. Lep. E. I. C. ii. p. 298, pi. 7. 

Three females and two males fiom Campbellpore and Khairabad, 
all taken between the end of May and middle of June. 

15. Pentacitkotus vulnekatcs. (No. 200.) 

Pentacilrotus vmineral us, Butler, 111. Lep. Ilet. v. p. 35, pi. 80. 

fig- 5- 

One female from Thundiaui, taken October 10, 1880. Two 
specimens only were seen. 

This new genus, containing the single species here named, is placed 
in the Brit. Mus. collection by Mr. Butler between Padenia , Moore, 
and Tigrioides , Wlk. The species itself is there represented by a 
single example, a male, from Darjiling, of which the ground-colour 
is coppery-orange. The markings consist of two quadrate black 
blotches standing on the inner margin, embracing between them a 
perfect arch of the ground-colour : from the top inner angle of the 
first and from the top outer angle of the second proceed two narrower 
black arms ; the first joins a costal blotch towards the base; the 
secoud is abbreviated aud rounded off before reaching the apex. In 
the middle of the costa is another quadrate black marking, united 
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by two narrower arms to those on the inner margin, and capping 
the arch of ground-colour before mentioned ; the last quarter of the 
costa is narrowly black, which shade is continued round into the 
hind margin ; the apical fringes are whitish ; a narrow black line 
runs from the base along the inner margin to the first quadrate spot; 
all the black markings are finely edged with lustrous coppery scales. 
Hind wing with a broad black border and coppery fringes. 

The specimen in Major Yerbury’s consignment from Thundiani 
is also single, but a female, and though differing considerably, as 
will be seen, from the male above described, is almost certainly the 
female of the same species. The ground-colour, especially of the 
hind wing, is paler, more orange; the first quadrate spot ou the 
inner margin is present, blit with both edges curved, not perpen¬ 
dicular ; united also, as in the male, with the two black costal spots ; 
the second quadrate spot on the inner margin is reduced to a flat 
rectangle, while the narrow arm, which should connect it with the 
middle costal blotch, is replaced, in the left wing, by a nearly 
confluent black spot, and, in tiie right, by a round isolated one ; 
while in both wings the outer process towards the apex is repre¬ 
sented only by a small round spot. The black apical margin, and 
the black basal streak along the inner margin arc both present, 
liind wing bright orange, having, in place of the broad black border 
of the male, two large separate round black spots, one at the 
apex, the other on the hind margin, and an elongated black mark 
along the inner margin from the base. 

In both sexes the abdominal segments are ringed above with 
orange-yellow, but with white on the sides and underneath. The 
single female is considerably larger than the male, but this difference 
in size, as well as that in the constitution of the marginal band in 
the hind wing, is observable in several allied insects ; as, for example, 
in Nepita confcrta> Wlk., from Ceylon, and Nepita anila , Moore, 
from Bengal. In Kubaphe brevicornis , Wlk., A T . guniaria , Grrote, 
and in two other unnamed species of the same genus from N. 
America, of which only a female example in each case is represented 
in the Brit. Mus. collection, this breaking up of the band of the 
hind wing still more closely approaches that which occurs in jP. 
r ulneratus. 

Family Arctiid/f.. 

1G. Spilosoma sangaica. (No. 7.) 

Spilosoma sangaica , Wlk. Cat. Lep. Ilet. B. M. xxxi. p. 294. 

A single female from Murree, dated 13th August, 1885, in very 
bad condition, having been apparently under water, is, as far as can 
be made out, identical with, or closely related to, this species. 

Walker’s types are from Shanghai. 

Family Liparidjs. 

17. Charnidas aurantiaca, sp. a. 

One male from Attock, April 16, 1887. 

Fore wing unicolorous dull brown, with a darker spot at the end of 
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the cell; cilia dull orange. Hind wings dull fuscous orange, with the 
cilia rather brighter : abdomen coloured like the hind wing; thorax 
apparently concolorous with the fore wings. Expanse of wings 
30 mm. The species bears a superficial resemblance to Orggia simplex . 

18. PoRTHESI A XANTIIORRHCKA. (No. 1.) 

Liparis xanthorrluva , Kollar, Kaschmir, p. 470. 

One female and three males from Campbellpore and Khairabad, 
taken in April, May, and June, and a male from Abbotabad, taken 
as late as October, 1886. 

The specimens in the Brit. Mus. collection are from the Punjaub, 
Ceylon, and the Kangra district. 

19. Tiiyrmorina svilosomata. (No. 211.) 

Thyrcforina spilosomata, Wlk. Cat. Lep. Ilet. B. M. xxxi. p. 318. 
One female, Dumtanar, near Abbotabad, September 29, 1886. 

20. Artaxa pusii.la. (No. 14.) 

Artaxa pusilla , Moore, Ceylon, ii. p. 86, pi. 112. fig. 4, $ . 
Fvproctis pygmaa, Moore, Desc. Lep. Coll. Atkinson, p. 48. 
Three specimens, a female and two males, taken at the end of 
May and beginning of June 1886, at Campbellpore. 

21. A IITAXA FR VTKR N A. (No. 211.) 

Artaxa fraterna, Moore, Ceylon, ii. p. 8.">. 

Artaxa guttata, var. o, Wlk. Cat. Lep. Ilet. B. M. iv. p. 7 95. 
Artaxa guttata , var. /3, male only, Wlk. ibidem . 

One male from Ilurripur, Oct. 13, 1886. “At sugar; the only 
specimen.” 

Walker, in his description of A. guttata , iv. p. 795, confounds 
three species ; in vol. xxxii. p. 329, he sinks his A. guttata as a 
synonym of A. digrarnma , Boisd., but fails apparently to see that 
under his varieties two other species are denoted. His description 
of the type form of A. guttata assigns two black subapical dots only 
to the male, none to the female ; his var. y of the male also has no 
spots. It follows that his typical male alone was digrarnma , Boisd., 
his typical female and male var. y being one of the spotless species; 
while his var. e d 9 and his var. /5 $ are evidently the species 
which Mr. Moore has now named A.fraterna . 

22. Chilena similis. 

Chilena similis , Wlk. Cat. Lep. Het. B. M. v. p. 1071. 

Lasiocampa strigula , Wlk. Cat. Lep. Het. B. M. xxxii. p. 563. 

A single female, in beautiful condition, but without date or locality. 
Walker describes the male as being sometimes whitish, at others 
brown ; but it seems that really the females only are white, the males 
being pinkish brown. (Cf. also Moore, Ceylon, iii. p.543, pi. 212. 
fig. 5c?0 
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23. Lymantria superans. 

Lymantria superans , Wile. Cat. Lep. Het. B. M. iv. p. 876. 

One female only from Durntanar, near Abbotabad. 

Also recorded from Darjiling and Sikkim. 

24. DirilTHERA PALLIDA. (No. I/O.) 

Diphthera pallida , Moore, P. Z. S. 1867, p. 46, pi. vi. fig. 6. 

One female, from Thundiani, Aug. 24, 1886. “Two specimens 
only, at sugar.” 

Family Lasiocampid;e. 

25. Trabala visiinu. (No. 192.) 

Gastropacha vishnu , Lefebvre, Zool. Journ. iii. p. 207, ? • 

One fine male taken in the Berharn Gully, September 25, 1886. 

“A few cocoons found towards Kala Pani early in September; a 
pair in coitu at Berharn Gully, September 25. Not common at 
Thundiani, but at Murree 18 cocoons were found in one day; these 
are covered with the short hairs of the caterpillar, which imitate the 
skin considerably.” 

26. Taragama venustum. (No. 26.) 

Megasoma venustum , W 7 1 k. Cat. Lep. Ilet. B. M. vi. p. I t 19. 

One female taken May 31, 1886, at Carnpbellpore. 

Also recorded from Ceylon and the Philippine Islands. 

Family Uraniid^e. 

27. Actias selene. (No. 226.) 

Actias selene , Leach, Zool. Misc. pi. 70. 

One female from Durntanar, which emerged on the last day of 
March 1887 from a cocoon found on the 11th of the preceding 
October. 

Family Drepanulid^e. 

28. Oreta obtusa. (No. 178.) 

Oreta obtusa , Wlk. Cat. Lep. Ilet. B. M. v. p. 1107. 

A single much-worn female from Kala Pani, taken on the 1st of 
September 1886, much smaller than average-sized specimens. 

29. Somatina anthophilata. (No. 215.) 

Somatina anthophilata , Gn. Phal. ii. 907, pi. 18. fig. 2. 

Two females, very much worn, from Carnpbellpore and Durntanar, 
September 24 and November 10, 1886. 

30. Problepsis cinerea. (No. 9.) 

Argyris cinerea, Butler, P. Z. S. 1886, p. 387, pi. xxxv. fig. 3. 

One male, caught 6th of June, 1886, at Campbellpore. 

Mr. Butler’s type, in the Brit. Mus. collection, is also from 
Campbellpore. 
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Family Psychid^e. 

31. Psyche longicauda, sp. n. (No. 223.) 

Wings dull fuscous; the costa of the fore wing more thickly 
scaled, and so appearing darker ; the rest of the wings semidiapha- 
nous. Thorax and abdomen clothed with long shaggy fuscous hair; 
the latter ending in a prolonged tuft of smoky-black hairs ; antennas 
of the same smoky-black hue. Expanse 30 millim. 

One male, bred November 8, 1886, from Campbellpore, accom¬ 
panied with the remark "that the lar\a makes a faggot of straws.” 
These cases arc an inch and half long ; the inner part composed of 
grey silk into which apparently the empty seed-cases of a grass have 
been spun ; this is covered externally with small lengths of shining 
yellow flower-stems of the grass; those at the base closely packed 
and shorter, about J inch long; those on the sides longer and 
projecting beyond the apex. 

Family Notodontid.e. 

32. Mom a ciiampa. (No. loti.) 

Mama champa , Moore, P. Z. S. 1879, p. 483, pi. 33. fig. 2. 

A pair from Thundiani, taken in August 188(5. 

Recorded also from the Cameroons and the Congo. Mr. Moore’s 
types were from the N.W. Himalayas. 

Family Gym ytopiioridjs. 

33. Thyatira cognata. (No. 104.) 

Thyatira coynata , Moore, MS. 

One female from Kala Pani, dated August 9, 1886, somewhat 
wasted. 

Allied to T. vicimr, Gn., from Java, but the fore wing has only 
four peach-coloured patches, that on the inner margin being filled 
up with the fuscous-olive ground-colour, and only visible in outline. 
As in vicina> the basal blotch is prominently produced in the centre, 
hut the two suhapieal blotches are not confluent. 

A comparison of a more extensive series of specimens of this form, 
in the Hocking Collection in the British Museum, in which there 
occurs considerable variation in the distinctness of the blotch on the 
inner margin, has led Mr. Butler to consider this a mere variety 
of 1\ Oat is, aud not a distinct species. In this he is, I have no 
doubt, right; but it must still be considered a merely local form, 
and not a variety of general occurrence. 

34. Polyploca albidisca, Moore, MS. 

Fore wing greyish white, with a greenish tinge; extreme base 
blackish, with a tuft of raised white scales ; followed by a pale grey 
sinuous band, indistinctly traversed by a darker central line; then a 
dark-edged darker sinuous fascia, also traversed by an indistinctly 
darker line; the external angle of this fascia below the costa is 
marked by a short vertical black dash of raised scales, representing 
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the orbicular stigma, followed by a similar, but longer, black dash, 
slightly inclined to the former, representing the reniform stigma ; 
each of these black dashes is also edged with pale erect scales; 
beyond the second dash are two or three angulated, and one sinuous 
dark line, following an indistinct central pale fascia, which is whitish 
on the inner margin; midway between the sinuous dark line and the 
hind margin is a pale denticulated submargiual line, preceded by an 
irregular dark grey fascia. Extreme bind margin with a series of 
black lunules; a straight black dash from the apex to the sub¬ 
marginal line. Hind wing dull grey ; head and thorax mottled 
light and dark grey; cilia grey, with a darker line along their centre 
and apex, and a dark dash at the end of each nervure. 

Expanse of wings 34 millim. 

One female from the Bcrham Gully, September 1886. 

Although the markings are so different, I think it not improbable 
that a longer series of the species will show that this insect, and 
another, which I describe as P. dubia , are one and the same. 

There is one example, also a female, in the Hocking Collection. 

35. Polyfloca DUBIA, sp. n. (No. 216.) 

Fore wing grey, with a greenish tinge; base silvery grey, edged 
by a black line running obliquely from near the base of the costa 
halfway across the wing; an indistinctly darker central fascia is edged 
internally by an angulated dark line, and externally by a sinuous 
dark one, which approach each other on the inner margin, and 
traversed by a central dark line which touches the orbicula/stigma ; 
this is obliquely placed, edged with darker, and contains raised 
scales, the reniform stigma is represented by a long curved black 
line of raised scales ; apical area paler grey, traversed by an indistinct 
pale submarginal line, preceded by a darker fascia/ An oblique 
curved black dash from the apex ; hind margin with a row of black 
lunules. Hind wing dull fuscous. 

Expanse of wings 34 millim. 

One female from Ilandar, September 1886; t( the only specimen.** 

36. Asfhalia cinerea, sp. n. (No. 185.) 

Fore wing dull grey, with slight pink tinge ; rather sparsely scaled; 
two or three short black dashes from the base. Before and beyond 
the middle a double black transverse line ; the former forms on the 
median vein an angle pointing towards the base of the wing; the 
latter an angle pointing outwards ; the part above the angle forming 
a single curve, concave outwards; that below the angle a double 
curve; an indistinct pale submarginal line; the veins varied with 
black and white. Hind wings pale dull grey with rounded margin. 
Head, thorax, and abdomen all dull grey. 

Expanse of wings 40 millim. 

Four females and one male from Thundiani, August, September, 
and October 1886. r 

An inconspicuous-looking insect; but the specimens are none in 
fine condition. “ Fairly common, at light and sugar.** 
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Family Bryophilid,®. 

37. Bryophila nigrivittata, sp. n. (No. 68.) 

Fore wing chalk-white, dusted with pinkish grey towards the hind 
margin ; a broad velvety-black central fascia, narrowed towards the 
inner margin, the inner edge of which is slightly concave, the outer 
sinuous, forming in the centre a decided projection ; a small black 
spot before the anal angle. Hind wing whitish, with a grey suffusion 
and with the darker outline of a band like that on the fore wing 
just perceptible. Head, face, thorax, and abdomen white; palpi 
black. Legs white, tarsi black with white joints. Underside 
whitish, darker in the fore wing. 

Expanse of wings 22-24 rnillitn. 

A pair from Campbellpore, taken in May and June 188G. 

Family Leucaniida!:. 

38. Leucania unipuncta. (No. 53.) 

Leucania unipuncta , Haw, Lep. Brit. p. 174. 

Leucania extranea, (in. Noct. i. p. 77. 

Two specimens, one female, one male, from Campbellpore ; the 
latter taken in May, the former in August 1886. 

39. Leucania loreyi. (No. 59.) 

Leucania loreyi , Dup. iv. p. 81, pi. 105. fig. 7. 

Three specimens of this w idely distributed species from Campbell¬ 
pore, May and June 1886. 

40. Leucania l-album. (No. 148.) 

Phalccna-Xodua l-album, Gmel. S. N. i. 5. p. 2540. 154. 
Leucania histrigat a y Moore, P. Z. S. 1881, p. 334, pi. 37. fig« 18. 
Leucania penicillata, Moore, P. Z. 8. 1881, p. 33.). 

One female and two males from Thundiani, August and Sep¬ 
tember 1886. “Uncommon ; a few specimens only at sugar.” 

I cannot find sufficient grounds for considering Mr. Moore’s 
bistrigata and penicillata to be distinct species. On the uuderside 
of the hind wings the band is more continuous and distinct. 

Family Xylophasiidjs ? 

41. RhIZOGRAMMA INEXTRICATA. (No. 141.) 

Rhizogratnma inextricata , Moore, P. Z.S. 1881, p. 342. 

Three females and two males from Thundiani, all taken in August, 
and a single female from Dumtanar, in October 1886. “ Common 

at sugar in August; found off and on till October.” 

Also from Dalhousie, N.W. Himalayas, Soluu in the Punjaub, 

and the Neilgherries. . , . , . T , « 

From additional knowledge gamed since working through the 
collection, I find myself compelled to make the following alteration. 
Relying on Mr. Moore’s authority, I made R. inextricata , as well as 
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R. indica , to belong to the genus Rhizogramma ; whereas, in fact, if 
we examine the palpi, R. inextricata is very widely separated from 
R. indica. It comes, indeed, very much nearer Amphipyra, Mr. 
Butler thinks it will form the type of a distinct genus of the 
Cucullida. 

42. Rhizogramma indica. (No. 131.) 

Xylophasia indica , Wlk. Cat. Lep. Ilet. B. M. xxxii. p. 647. 

One female, taken “ at sallow-bloom,” Thundiani, May 2, 1887. 
The fact of a female being taken at sallow-bloom in spring would 
rather betoken relationship to the Xylinida > than to the Xylopha - 
siidfC . 

The specimen is accompanied by the remark “ one of the 
commonest moths at sugar.” In all probability this remark refers 
to Ji. inextricata. 


Fami 1 y A pameid.e. 

43. MAMESTRA BRASS1C/E. (Nos. 134 & 108.) 

Phala>na-Noctua brassica , L. S. N. i. p. 676. 

Two females, four males, from Thundiani, August and October 
1886. 

44. MAMESTRA STOLICZK/E. (No. 168.) 

Mamestra stoliczka', Feld. Reis. Nov. pi. 101). fig. 32 ; Moore, 
P.Z.S. 1881. p. 347. 

Four specimens, all males, from Thundiani, August and Sep¬ 
tember 1886. 

Mr. Moore says it is nearest to serratWnca (!). and quotes as 
other localities, Dalhousie, N.W. Himalayas, and the Sind valley, 
Kaschmir. 

46. Mamestra nigeruima, sp. n. (No. 113.) 

Fore wings deep blackish brown, with all the markings very 
obscure ; the margins of the orbicular and claviform stigmata just 
visibly darker, the latter also sometimes filled up with black ; the 
reniform stigma contains two minute white dots at its lower end, and 
one ochreous one at its upper end ; a faint pale submarginal line, 
and three or four pale costal dots before the apex. Hind wings 
dark fuscous, slightly paler in the male ; head, face, and thorax 
black-brown, as are the tips of the abdominal tults; the abdomen 
itself fuscous. Underside dull ochreous, speckled with dark grey; 
the fore wing has a pale straw-coloured or ochreous patch near the 
base of the inner margin ; both wings with a narrow, curved, darker 
band; hind wing with a central spot besides. 

Expanse of wings 48-60 millirn. 

Two females and four males, August 1886, from Thundiani. 

Allied to M. chalyleata 9 Moore, but much blacker; also resembling 
M . dolorosa , Wlk., but the white dots are confined to the costa* 
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Family Caradrinjd^e. 

46. Caradrina sabulosa. (No. 8.) 

Gnradrina sabulosa , Swinhoe, P. Z. S. 186 1, p. 516, pi. 47. fig. 6. 

Four females and one male from Campbellpore, May, June, and 
July 1880. 

First taken at Kurrachee, May 1879, and described by Col. 
Swinhoe. 

47. Caradrina externa. 

Orthosia externa , Wlk. Cat. Lep. Ilet. B. M. xxxiii. p. 715. 

Fore wings silky, mouse-colour; a dark subdentate line near the 
base, and a curved, strongly denticulate diseal line, followed by a darker 
band before the paler submarginal line ; stigmata indistinct, generally 
rather darker than the ground-colour; a narrow angulatcd central 
shade, touching the inside of the reniform stigma ; at the base of the 
wing, between and on each side of the two stigmata and broadly 
below them, are paler patches. Hind wings silky fuscous in both 
sexes. Head, thorax, and abdomen mouse-colour. 

Four specimens, one female and thiee males, taken at the end of 
August and beginning of September 1886, at Kala Pani. 

Akin to our C. morpheas, hut smaller, and with darker hind 
wings. 

After the aho\e description was made, from the insects from Kala 
Pani, two of which ate in perfect condition, I discovered that 
Walker's Orthosia externa, described from an inferior specimen, in 
the British Museum collection, and wrongly placed among the 
Orthosidn*, was identical. I have, however, left the redescription 
standing, as it may ser\c to supplement Walker’s necessarily some¬ 
what imperfect and misleading account. 

A specimen from Col. Swinhoe, locality not given, is mentioned 
by Mr. Butler, P. Z. S. 1883, p. 161. 

48. Amyna stricta. (No. 66.) 

Poaphila stricta, Wlk Cat. Lep. Ilet. 33. M. xiv. p. 14/6. 

Ilattia eephusalis , Wlk. ibid. xvi. p. 209. 

Mi an a inornata , Wlk. ibid. x\xii. p. 6“7. 

Petiyea leucospila, Wlk. ibid, xxxii. p. 683, female. 

Amyna cephnsalis, Butler, P. Z. S. 1881, p. 617. 

? Amyna stiymatula, Snellen, Tijd. v. Knt. xv. p. 35, pi. iv. fig. 15. 

? Amyna stelluta, Butler, Ann. & Mag. Nat. Hist. 1878, i. p. 162. 

I Amyna undul i/era, Butler, Ann. & Mag. Nat. Hist. 1875, ii. 
p. 403. 

Two females and three males from Campbellpore, the last week 
in July. 

The two specimens of Poaphila stricta , Wlk., from Honduras 
and Santarem, still in the British Museum collection, are certainly 
ideiuical with those of Amyna (Ilattia , Wlk.) eephusalis in the same 
collection, which latter come from such diverse localities as the 
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Andaman Islands, Shanghai, Kutch, Solun, and Rockhampton, and 
must therefore belong to a species of very general distribution. 

Of the five examples now sent from Campbellpore, two have the 
lower half of the rcniform stigma filled up with pale ochreous, which, 
in one example, certainly is placed more obliquely, as in A. stiymatula, 
Snellen. 

Now, of the four examples in the British Museum collection of 
A . stiymatula , Snellen (the characteristic of which is that the reni- 
form stigma is oblique and filled up with ochreous, instead of white), 
one is from Kurrachee, two from Aden, and one from the Congo ; 
while Snellen’s own types come from Lower Guinea. 

Of A. stellata, Butler (in which species the reniform stigma is filled 
up with pure white , and is said to be less oblique), there are speci¬ 
mens from Tokio, and one from Kutch , from the Indian Museum, 
set low, and evidently from the same lot as the five from the same 
source placed under Amyna stricta ( cephusalis ), one of which also is 
from Kutch. 

Of a third species, A. undulifera, Butler, from Natal, the single 
type in the British Museum collection is indistinguishable from one 
of A. cephusalis from the Andaman Islands, in both of which the red 
tints predominate. In a single example from Shanghai, of a dark 
reddish-brown tint, this colour has entirely swamped the usually 
pale outlines of the transverse lines and stigmata. 

Taking all these facts into consideration, I cannot help coming to 
the conclusion that A. stiymatula , Snellen, A. stellata , Butler, A. un¬ 
dulifera, Butler, and the unnamed reddish form from Shanghai, are all 
merelv local forms of one widely spread and variable species, A. strict a, 
Wlk.' 

Mr. Moore (Ceylon, iii. p. 27) implies that the specimens with 
the reniform stigma filled up with grey are males, those filled up with 
ochreous or white, females; but, in fact, both variations in the 
stigma occur in each sex. 

49. Laphygma exigua. (Nos. 51, 54, 64.) 

Noctua exigua , lib. Eur. Schmet. fig. 362. 

Five females and four males from Campbellpore, and one female 
from Rawal Pindi, taken from April to July, with the remark ap¬ 
pended, “ very common.” 

50. AgROTIS AR1STIFERA. (No. 72.) 

Agrotis aristifera , Gu. Noct. i. p. 266. 

Agrotis munda , Wlk. Cat. Lep. Het. B. M. x. p. 348. 

One female, worn, from Rawal Piudi, March 28th, 1887; and one 
male, small, taken at Campbellpore. This latter, in the shortness of 
the claviform stigma and the absence of the black dagger-shaped 
marks before the submarginal line, resembles the Australian form, 
munda . Col. Swinhoe (P. Z. S. 1884, p. 516) records the species 
from Kurrachee as common, and, like this example of the female, 
taken early in the year, viz. February. 
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51. Agrotis suffusa. (No. 147.) 

PhalcEna-Noctna suffusa, Gmel. S. N. i. 5. p. 2541. 

One female and two males from Thundiani and Hawal Tindi ; the 
pair from the former locality, August, 1886; but the male from 
llawul Pindi is dated March 3rd, 188/. “ At sugar, very common, 

August.” 

52. Agrotis segetitm. (No. 147.) 

Nortua segetvm , \V. V. 81. 12, pi. 1. fig. 3 a , b. 

Pour females and six males, with the usual variations in depth of 
colouring, from Thundiani, llawal Pindi. “ Very common at sugar 
in August.” 

53. Agrotis corticea. (No. 166.) 

Noctua corticea , \V. V. 81. 13. 

? Agrotis ingrata , Butler, Ann. & Mag. Nat. Hist. 1878, i. p. 162 ; 
Ill. Lep. Ilet. B. M. ii. p. 27, pi. xxix. fig. 9. 

Agrotis fraterna , Moore, Desc. Ind. Lep. Atk. ii. p. 116. 

One female and four males from Thundiani, August 1886. 

A rather small and strongly-marked form, like the examples from 
Dhamsala in the Hocking Collection, with the costa of the fore wing, 
the face, and palpi, conspicuously darker. In A. ingrata , Butler, 
the females are larger and stouter, with the clavitorm stigma, as a 
rule, longer, hut the male seems identical. 

51. Agrotis intracta. (No. 163.) 

Agrotis intracta , Wlk. Cat. Lep. 11 et. B. M. x. p. 346. 

One male from Thundiani, October 8th, 1886. 

Walker's description was made from the single male from Nepaul, 
in the British Museum collection. Mr. Moore, I believe, nas now 
two females. The species belongs to the group in which the hind 
wings of the male as well as of the female are dark. 

55. Agrotis uuadrisigna. (No. 132?) 

Agrotis quadrisigna , Moore, P. Z. S. 1881, p. 350. 

C/iersotis quadrisigna , Butler, P. Z. S. 1881, p. 617. 

One female, taken in May ; one male at the end of September, in 
the Berham Gully ; both much damaged. 

Mr. Moore makes it allied to A. labgrinthica, Staud., and to 
A. placida . Mr. Butler, on the other hand, says it is related to 
C/tersoiis rectangula, which, however, in the male has strongly pecti¬ 
nated antenna). 

In his description Mr. Moore has omitted to mention one charac¬ 
teristic marking, viz. that the centre of the outer margin of the reni- 
form stigma is filled up with brick-red. 

56. Graphiphora valida. (Nos. 20, 154?, 163?) 

Graphipkora valida , Wlk. Cat. Lep. Ilet. B. M. xxxiii. p. 711. 

Seven specimens, all females, from Thundiani, August to October, 

1886. 



306 


MR. W. WARREN ON LEPlDOPTERA 


[June 5, 


Walker’s types are from Shanghai. 

The species appears peculiarly liable to grease. It is a narrower- 
winged insect than the European G . ravida . 

57. Graphipiiora canescens. (Nos. 151 & 163.) 

Graphiphora canescens, Butler, Ann. & Mag. Nat. Hist. 1878, i. 
p. 165. 

Gerastis subdolens , Butler, Trans. Ent. Soc. 1881, pt, ii. p. 181. 

Two females and six males from Thundiani, August, September, 
and October, 1886. 

Very closely allied to, if not identical with, G . dahlii of Europe. 
As in that species, the females are usually much darker than the 
males, though dark males are occasionally to be seen. 

58. Oxtra och race a. (Nos. 132 & 151.) 

Oxira ochracea, Wlk. Cat. Lcp. Ilet. B. M. xxxii. p. 657. 

Seven males and six females from Thundiani, Handar, and 
Rawal Pindi, August, September, and October, 1886 ; a single 
female from ltawal Pindi, March 31, 18S7. u Very common at 
sugar.” 

Smaller and of more slender build than (7. canescens , Butler, the 
male with pectinated antennae. As in that species, the fore wing of 
the female is dull brown or brownish red, of the male more 
reddish ochreous, though in this case also some specimens of the 
male are as dark as the females. The markings are similar. A 
geminated sinuous black basal and sitbbasal line, a curved denticu¬ 
lated discal line, often immediately followed by a narrow paler fascia ; 
a pale submarginal line, preceded on the costa by a brownish shade; 
orbicular stigma of the ground-colour, merely edged with darker ; 
reniform variable, often pale-margined only, or with the upper part 
filled up with ochreous grey, the lower with dark fuscous, often 
more conspicuously paler in the female. In each sex they are 
sometimes preceded bv a black spot; that before the orbicular being 
triangular or wedge-shaped ; that before the reniform subquadrate ; 
the claviform stigma is represented, as in all the allied species, by a 
small dark dot; an angulated central dark streak cros>es the wing 
just before the reniform stigma; cilia of the ground-colour, with a 
paler basal line, preceded by a series of dark lunules. Hind wing 
dull fuscous, with reddish fringes in both sexes. Head and thorax 
coneolorous with the fore wings; abdomen fuscous (darker in the 
female), with the anal tuft reddish ; antenna of the male pecti¬ 
nated . 

Underside somewhat iridescent, pinkish ochreous, more pink 
along the costa and hind margin of the fore wing; hind wing with 
a central dark spot and narrow curved band. 

After the above description (of a supposed new Graphiphora) was 
written, made from the fourteen specimens above recorded, I dis¬ 
covered that the type of Walker’s Oxira ochracea , a male from 
Ceylon, was identical. In all points, except the pectinated antennae, 
the species agrees well with Graphiphora canescens , Butler, the 
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Indian type of G. daid'd. Walker described his insect from the 
single male still extant, and by reason of the pectinated antenna) 
placed it next after llehophobus . This is manifestly not its proper 
place, but if the pectination of the male antennae is held to be suffi¬ 
cient reason for the erection of a new genus, that genus must stand 
in immediate proximity to Graphiphora . 

50. OciIROPLKURA DENTICULATA, SJ). 11 . (No. M4.) 

Fore wing dull dark hrown with a reddish tinge, blackish towards 
tiie base of the inner margin ; the costa broadly, but not stiikiugly, 
paler from the base to beyond the middle, never with so decided a 
streak as in O. triangularis ; a pale sinuous subbasai line, bordered 
on either side with darker ; a cuned and strongly serrated pale line 
beyond the middle, also dark-bordered ; this latter starts obliquely, 
and somewhat indistinctly, from the costa, then ttirns'and runs paral¬ 
lel to the hind margin, forming four very prominent teeth (of which 
the first is curved and blunt, the other three very acute), and attains 
the inner margin with three short curves ; bevond this line is a dark 
brown fascia, with an irregular outer edge ; orbicular stigma pale, 
oblique, its upper end merged in the pale costal streak ; renitorm 
stigma filled up with daik, and with a paler margin; the space 
between the stigmata daik hrown, as is also the daulbrm stigma, 
fringes daik lnown with a tine pale ba>al line, preceded by a series 
of lilack tunes, llinil wings entirely dark fuscous, with white 
fringes ; head, face, and thorax 1 eddish hrown ; abdomen fuscous. 
Underside glossy oehreous grey, with a reddish tinge along the costa 
of tiie fore wing ; all the veins strongly marked ; each wing with a 
central spot and a linirow dark band, the hind wing also broadly 
darker before the hind margin. 

Expanse of wings 58 millim. 

Three males from Thundiani, August 1886. "Taken at sugar.” 

60. Ocil ROPLEU RA l'LAMMATRA. 

Phahena-Noctva flammatra, Chnel. S. N. i. 5. p. 2513. 

Two males, taken at sugar. l\awal Pindi, March 31, 1887. 

61. Oc 11 ROPLEU RA TRIANGULARIS. 

Ochropleura triangularis , Moore, P. Z. S. 1867, p. 55. 

One female in good condition, at sallow-bloom. Thundiani, 
May 1, 1887. 

62. OCHUOTLEURA COGNATA. (No. 107.) 

Graphiphora cognat a, Moore, Desc. Lep. Col. Atkinson, ii. p. 119. 

One male, Thundiani, August 6, 1886. 

« Not uncommon at sugar in August.” 

63. Ochropleura c-nigrum. 

Phalana-Noctua c-nigrum, L. F. S. p. 1193. 

Oue female, Campbellpore, March 20, 1886. 
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Family Uadenid,e. 

64. Eurois virens. (No. 143.) 

Eurois virens , Butler, Ann. & Mag. Nat. Hist. 18/8, i. p. 194; 
Butler, Ill. Lep. Ilet. B. M. pt. iii. pi. 45. fig. 5. 

One male, caught August 23, 1886, at Thundiani. 

“ Only two specimens were captured.” 

65. Euflexia pectinata, sp. n. (No. 131.) 

Two females and two males, from Thundiani, 21st August, 1886. 

“ One of the commonest moths at sugar, in August.” 

Resembling greatly, but in reality quite distinct from, E. ulhovit- 
tata , Moore. The tints of the fore wing are dull dark olive, never 
passing into pinky brown ; the subbasal white band is narrower, not 
so attenuated towards the costa; the second white band is much 
narrower on the inner margin, being largely suffused with olive, and 
varied towards the costa with small dull olive dots, but never showing 
the large brownish costal blotch of albovittata . Hind margin dark 
olive-brown, traversed by a fine undulating white line, before which 
it is darker. Thorax dark olive, with only a small pinkish-white 
tuft behind; abdomen dull fuscous, without a white base ; palpi 
wholly dark, not white-tipped ; antennae in the female annulated 
black and white at the base ; in the male decidedly pectinated . 
Hind wings in the female wholly dark grey, in the male more whitish 
towards the base ; with two curved whitish lines at the interior 
angle, the inner one being composed of two subcontiguous white 
curves. 

Underside dull grey ; the darker central band and base of fore 
wings showing through ; the hind wing with a distinct central dark 
spot, and less distinct narrow band. In albovittata the underside 
of the fore wings shows a distinct large whitish spot. 

Expanse of wings 34 millim. 

66. Trachea auriplena. (Nos. 161 & 210.) 

Eurois auriplena, Wlk. Cat. Lep. Het. B. M. xi. p. 557. 

One female from Thundiani, August 20, and another from Hurri- 
pur, October 13, with the remark, “ rare, at sugar.” 

67. Hadena chenopodii. (No. 55.) 

Phalcena-Noctva chenopodii , Gmel. S. N. i. 5. p. 2543. 1036. 

One male from Campbellpore, taken May 22, 1886. 

The only difference between this specimen and ordinary II. cheno¬ 
podii is a more noticeable pale oblique blotch beneath the reniform 
stigma. 

68. Hadena adjuncta. (No. 134?) 

Hadena adjuncta , Moore, P. Z. S. 1881, p. 357. 

Five females and three males, all considerably worn, August 1886, 
Thundiani. 

Allied to H, thalassina , 
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69. PoLIA SCOTOCHLORA. (No. 120.) 

Polia scotochlora , Kollar, Kaschmir, p. 482. 

Two females and one male from Thundiani, August 1886. " A 

few only.” 

Hitherto unrepresented in the Brit. Mus. collection. 

70. IIkcatera modesta. (No. 117.) 

Herat era modesta , Moore, Desc. IIet. Lep. Coll. Atk. pt. ii. 

p. I2 o. 

One female from Thundiani, taken September 5, 1886. “ Two 

or three only were taken.” 

Family Cosmjiile. 

70 a. Cosmia -, sp. n. (No. 132?) 

Two females from Dumtanar, October 11, 1886, both much worn* 
Sent along with Oxira ochracea , and confused with it, till a series of 
specimens in good condition in the Hocking Collection enabled them 
to be separated. Mr. Butler has determined it to be a Vosmia , at 
present unnamed. 

Family IIeltothid/e. 

71. IIkt.iotiiis armigf.ua. (No*. 12 & 21.) 

Noctua arwigera , IIb. Noct pi. 79. fig. 370. 

Four males, all from Campbellpore, and four females from that 
place and from Ilassan Abdal and Aklior, in April, May, and June, 
1886. 

All the males are the small brown form ; all the females the 
larger greyer one. 

72. Hkliothis peltigkra. (No. 12.) 

Noctua peltigera (W. V. 89. 2), Tib. Noct. pi. 63. fig. 310. 

One male taken the end of July, at Khairabad, 

Family Acontiid.®. 

73. Acontia lucida. (No. 46.) 

Vh a l am a-Noct u a lucida , Hufn. Berl. M. iii. p. 302. 424. 

Acontia Solaris , Tr. Schm. Eur. v. Abb. 3, p. 244. 6. 

One female from Chittar Pahar, two males from Campbellpore 
and Khairabad; all taken in April, 1886. 

74. Thalpochares triangularis, sp. n. (No. 49.) 

Fore wing very pale olive tinged with pink; a sharply bordered 
basal patch, an equally sharply bordered, but smaller, costal triangle, 
and a narrow marginal line together with the fringes dark olive- 
brown ; immediately beyond the basal patch and the costal triangle 
are two delicate pink fasciae, glossy in certain lights. Hind wing 
with the cilia dull fuscous. Head, face, and thorax dark olive- 
Proc. Zool. Soc.—1888, No. XXII. 22 
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brown ; palpi paler ; abdomen fuscous. Underside pinkish ochreous, 
with the dark markings of the fore wing slightly visible. 

Expanse of wings 16 millim. 

One female from Campbellpore, May 21, 1886. 

In the Hocking Collection, and likewise in Mr. Moore’s, there is a 
species closely allied to the present one, which Mr. Moore has re¬ 
ferred to the genus Xanthoptera . But all the species of that genus, 
as at present known, have quite a different facies and ground-colour, 
and are all natives of America only. For the present, therefore, I 
have thought it better to locate the species in Thalpochares , a genus 
which, as our knowledge increases, will no doubt demand a further 
subdivision. 

76. Xanthodes innocens. 

Xanthodes innocens , Wlk. Cat. Lep. Het. B. M. xv. p. 1762. 

One worn male from Campbellpore, July 23, 1886. 

Also taken at Aden and Kurrachee. 

76. CuRUBASA CRXJENTATA. (No. 108.) 

Curubasa cruentata y Moore, P. Z. S. 1881, p. 367. 

One male from Kala Pani, August 7, 1886. Hardly recognizable. 

Mr. Moore’s specimens arc from N.W. India and Noash era, 
Cashmir. 

77. Dorika sanguinoeenta. 

Doriha sanguinolenta , Moore, P. Z. S. 1881, p. 363. 

One male, dreadfully worn, from Abbotabad, August 31, 1886. 

Mr. Moore gives Bombay as a locality. 

78. Adisura marginalis. 

Adisura marginalis , Moore, P. Z. S. 1881, p. 368. 

Anthophila marginalis > Wlk. Cat. Lep. IIet. B. M. xii. p. 830. 

One female, dated July 27, from Campbellpore. 

A. marginalis has no pink flush on the hind margin and the costa is 
narrowly pale. A . delicia , Felder, pi. 108. fig. 40, has yellow fringes. 
A. dulcis, Moore, P. Z. 8. 1881, p. 368, pi. 37. fig. 20, should have 
the hind margin, according to the description, pink , but the figure 
does not so represent it. 


Family Thyridid*;. 

Thyridiphora, gen. nov. 

Fore wings triangular ; costa thickened, with a strong fold on its 
under surface for four fifths of its length ; convex at the base, then 
incurved beyond the middle, and again convex before the apex, 
which is prominently produced ; hind margin curved, convex, with 
a slight prominence halfway down, and a strongly expressed anal 
angle ; the inner margin is also slightly curved outwards. Costal 
vein hidden under the fold ; cell long, reaching to four fifths of the 
wing; first subcostal branch starting at four fifths, the second half- 
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way between the first and the end of the cell ; here the subcostal 
divides and forms an oval additional cell, devoid of scales, from the 
upper end of which the third and fourth subcostal branches start, 
and the fifth from tlie lower end ; discoeellular regularly curved ; 
the radial from tlie centre ; upper median from a little above the 
lower end of the cell; middle median from its end ; lower at four 
fifths; submedian straight to a little above the anal angle ; interno¬ 
median fold parallel to it ; internal vein curved basewards. Ilind 
wings triangular, but with both angles rounded ; the subcostal much 
thickened at the base, having apparently absorbed the costal ; the 
cell broad, reaching to four fifths of the wing; discoeellular strongly 
angulated basewards in the centre, its upper half obsolete ; two sub¬ 
costal branches from the upper end, from the upper one of which a 
sherd third branch is emitted, representing the end of the costal; a 
recurrent vein through the angle of the discoeellular ; radial arid two 
upper medians all close together from tlie lower end of the cell; 
lower median at four fifths ; three internal veins. Head, thorax, 
and abdomen stout, as are the legs and palpi; the latter thickly 
scaled, as long as the head, ascending, the third joint curved down¬ 
wards ; anteimoe laminated, ver} thick in the male ; eyes large. 

7(h Thyridiphora fenestrata, sp. 11 . 

Fore wing gre\ish oehreous with two faintly darker lines, which 
show slight traces of serration ; one leaving the inner margin in the 
middle and cumng into the costa, the other starting a little way 
beyond the first and running obliquely towards the apex, but detlexed 
before reaching it on to the costa, which it reaches above the oval, 
scaleless eyelet-hole, which stands beyond the apex of the cell; 
fringes slightly darker. Hind wing paler, but with darker hind 
margin. Underside dull oehreous, with patches of darker scales 
along the course of the lines. Head, thorax, and abdomen all pale 
oehreous. Expanse of wings 14 millim. 

One female, Campbcllpore, July 3, 1886. 

This peculiar little species is like a Jiombyx mori in miniature. 
It appears much subject to grease. Two examples from Col. 
Swinhoe, unnamed, in the Brit. Mus. collection, are almost trans¬ 
parent from this cause. Although so much smaller in expanse, the 
neuration of the wings and the structure of the antenna) indicate an 
affinity with the Thyrididse. 

Family Plush dm. 

80. Plusia ni. (No. 43.) 

Noctua nt\ lib. Noct. pi. f>8. fig. 284. 

? Plusia extrahens, Wlk. Cat. Lep. Ilet. B. M. xii. p. 929. 

? Plusia significant, Wlk. Cat. Lep. Ilet. B. M. xii. p. 030. 

One male and one female from Campbellporc, taken early in June, 

1886 . . 7 . . 

The only difference discernible in P . extra hens, \\ Ik., — P. signi¬ 
ficant, Wlk., is that the males have the underside of the anal tuft 
blackish . 


22* 
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81. Plusia nigrisigna. (No. 43.) 

Plusia nigrisigna , Wlk. Cat. Lep. Ilet. B. M. xii. p. 928. 

Two males from Campbellpore, March 3, 1886. “ Not uncom¬ 

mon.” 

Walker’s types were from N. India. 

82. Plusia oriciialcea. (No. 44.) 

Noctua oriciialcea , Fabr. Sp. Ins. ii. 237. 

Six examples, all males, from Thmidiani. “ Common in April 
and May ; two specimens in October.” 

Family Ampiiipyridas. 

83. Amphipyra magna. (No. 45.) 

Amphipyra magna , Wlk. Cat. Lep. Ilet. B. M. xxxiii. p. 868. 

Three females and two males, Thundiani, August 1886. “The 
commonest moth at sugar.” 

84. Amphipyra monolitha. (No. 45.) 

Amphipyra monolitha , Gn. Noct. ii. p. 414. 

Two males from Dumtanar and Nandar, dated September 25, and 
October 11, 18S6. Sent as supposed females of A. magna. 

Also from N. China and Silhet. 

85. Amphipyra flavicaudata, sp. n. (No 203.) 

Fore wings pale fawn-colour, with a slight olive tint; crossed by 
a succession of slightly darker lines and shades, the most conspi¬ 
cuous of which are a straight, diffuse, central, and a curved, distinctly 
margined, submarginal fascia. The basal area is hardly perceptibly 
darker, but contains a short, transverse costal line, and is boidcred 
by a diffuse undulating line; in the paler interval between this and 
the central fascia a slender sinuous line is visible, and in the pale 
space between the central fascia and the submarginal a curved, 
slender, denticulated line ; the inner edge of the submarginal fascia 
is evenly curved, the outer edge is jagged ; orbicular stigma very 
indistinct, the margins only faintly expressed; reniform stigma largish, 
and filled up with darker ; both are contiguous to the central fascia ; 
on the costa before the apex are four or five minute light dots ; veins 
towards the hind margin varied with dark and light scales; fringes 
concolorous, preceded by a series of thin fuscous lunules. Hind 
wings fuscous with the veins darker ; the fringes and the costa 
broadly ochreous yellow. Head, thorax, abdomen, and legs conco¬ 
lorous with the fore wings, the thorax slightly the darkest; anal 
tuft orange. Underside straw-colour; each wing with a narrow dark 
band, the hind wing with a central dark spot. 

Expanse of wings 54-60 millirn. 

Eight females from Thundiani, all but one taken in October, and 
stated to be “ very common at sugar in that month, but not seen 
before; ” the eighth, which is in much worse condition than the 
rest, was taken in August, and was accompanied with the note “ not 
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uncommon in August.” The species is, in appearance , unlike all 
other Amphipyrau 

Family Homoptkridae. 

86. IIo MO FT E RA VILIS. (No. 78.) 

Ilomoptcra vilis, Wlk. Cat. Lep. Het. B. M. xxxiii. p. 889. 

Five females and seven males from Campbellpore, Khairabad, and 
Ilassan Ahdal, July 1886. 

8/. Pandesma uuf.NWVDi. (Nos. 52 & 66.) 

Pandesma (jucnavudi , Gn. Noct. ii. p. 438. 

Two females and four males. May, June, and July, 1886, Camp¬ 
bell pore. 

Very variable, both in size and markings ; widely distributed. 

88. P\N*DE^M V BKXKNOTATA, Sp. U. 

Fore wing grey : a <lark, blaeki>h-brown, broken line before the 
middle, which mns at first obliquely outward from the costa and 
then vertically to the inner margin, becoming most conspicuous in 
the cent io of the wing : a sinuous brown line beyond the middle, 
followed by a diffuse fuscous shade ; a tortuous pale submargmal 
line, with a darker fuscous shade on either side, and preceded 
towards the costa by two or three still darker patches ; cilia grey, 
with a duiker basal line. llmd wing fuscous, diffusely darker 
towards the hind margin ; cilia whithh. Head, face, thorax, and 
abdomen grey. Underside whitish ochreous ; in the fore wing with 
a dark patch before the hind margin, and a faint central spot; hind 
wing without markings; both wings aie faintly, but sparsely dusted 
with darker scales. Antennae of the male ciliated. 

One male, lfawal Find*, March 31, 1887. Expanse of wings 
22 millim. 

89. Alamis umrrtn\. (Nos. 2 & 48.) 

A /amis umhrina , Gn. Noct iii. p. 4. 

Two females and four males, Campbellpore, May and June, 1886. 

90. Plkcoptkra reflex a. (Nos. 61, 71, 73.) 

Plecoptera rejle.ra , Gn. Noct. ii. p. 431. 

Poaphila ? simplex* Wlk. Cat. Lep. Ilet. B. M. xv. p. 1840. 

Trig anodes gammoides* Wlk, Cat. Lep. Ilet. B. M. xv. p. 1833. 

Five females and six males from Khairabad and Campbellpore, 
July 25 and 30, 1886. 

A very variable species. 

Family Catocalid.il 

91. Catocala afghana. (No. 199.) 

Catocala afghana , Swinhoe, Trans. Ent. Soc. 1885, p. 352, pi. ix. 
fig. 8. 

Two males from Dumtanar, near Abbotabad, Oct. 11, 1886. 
“ Not uncommon.” 

Swinhoe gives Gwal (in June) and Quetta as other localities. 
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92. Catocala nivea. (No. 160.) 

Catocala nivea, Butler, Cist. Ent. ii. p. 241.2; III. Lep. Ilet. 
B. M. pt. ii. pi. 33. fig. 4. 

One male, August 20, 1886, from Tliundiani, differing from Mr. 
Butler’s type from Japan only in the black band of the hind wing 
not quite reaching the costa. 

"Two specimens at sugar.” 

93. Catocala persimtlis, sp. n. (No. 140.) 

One female, Tliundiani, August 17, 1880. 

Resembles C t dot at a , Wlk., very closely, but differs in the follow¬ 
ing points:—in the fore wings the basal area is not filled up with dark, 
but is bordered by a dark line ; the serratures of the transverse line 
beyond the middle are much less acute and prominent, except that 
above the inner margin, which is decidedly larger. On the costa 
beyond the line is a distinct blackish blotch, and before the hind 
margin a dark plain fascia, which in C. dotata is a black serrated line : 
in the hind wing the yellow space between the central and marginal 
dark bands is much ampler, and broadly interrupts the marginal 
band. Expanse of wings 50 millim. 

94. Catocala patala. (No. 207.) 

Catocala patula, Feld. Reise Nov.pl. 112. fig. 23. 

One male, from Tliundiani, October 8, 1880. 

Akin to C.jonasei , Butler, from Japan, hut slightly larger, and 
distinguished at once by the bluish tinge and the dark basal area, 
which in jonasei is merely pale grey with a darker bordering line. 

Felder’s types also were from North Hindustan. 

As the species has never been described, but is only figured by 
Felder, I insert the following description :— 

Fore wing pale grey, with a slight bluish tinge ; basal area 
brownish grey, with a short black transverse line near the base, and 
.bordered by a distinct oblicjue blackish line, which is sharply angu- 
lated basewards on the subinedian nervure ; this darker tint of the 
basal area is continued beyond it along the inner margin as far as the 
next line ; centra] area pale ochreous grey, containing a brownish 
patch on the costa, between two black spots, and embracing the 
reniform stigma, which has beyond it and obliquely below it a large 
ipatch of bluish grey; external area fuscous grey, bounded inter¬ 
nally by a strongly marked serrated black line, which emits a black 
da4i basewards along the submedian nervure; beyond this line can he 
traced a zigzag light and dark fascia; a row of black, white-centred 
luuules along the hind margin, llind wing luteous, clouded with 
darker at the base along each margin ; with a black central fascia, 
which forms a strong right angle externally, nearly meeting a pro¬ 
jection of the marginal border; this latter is broad, black, and 
. uninterrupted, with a broad, roundish, luteous spot at the apex. 
Underside fuscous, varied with paler, both wings with a broad black 
central fascia, which in the fore wing is preceded by a pale luteous. 
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and followed by a whitish fascia ; the hind wing has the entire base 
luteous, and a luteous fascia before* the marginal border. 

Head and thorax pale grey, mottled with darker grey and fuscous; 
abdomen dull fuscous above, pale ochreous grey, almost whitish, 
beneath; palpi fuscous, with the apex of the second joint and the 
underneath parts pale grey. Expanse of wings 70 millitn. 

In this case also, from a comparison of six good specimens in the 
Hocking Collection, Mr. Butler has come to the conclusion that the 
species is distinct both from C. patala , Felder, and (7. jonasei , 
Butler. 

Family Ommatophorid.e. 

95. Nyctiimo albocincta. (No. 170.) 

Nyctipao albicincta , Wlk. Cat. Lep. Het. B. M. xiv. p. 1304. 

Erebus albicincta *, Kollar, Kaschmir, iv. p. 474, pi. 22. 

One male from Abbotabad, August 31, 1880. 


Family Erebiid.e. 

90 . Sypna punctosa. (No. 213.) 

Sypna punctosa , Wlk. Cat. Lep. lief. B. M. wxiii. p. 939. 

One female from Abbotabad, August 31, 1880. 

97. Patula maokops. (No. 170.) 

Pa tula macrops , Gn. Noet. iii. p. 177. 

Phalcena-Attacus man-ops, L. S. N. ui. p. 225. 

One female taken at Abbotabad, August 31, 1880. 

Family IIypopyrid^e. 

98. Spirama cohakens. (No. 212.) 

Spirama cohwrens, Moore, Ceylon, iii. p. 149, pi. 105. figs. 3, 3a* 
Spiramia cohterens , Wlk. Cat. Lep. llet. B. M. xv. p. 1321. 

One male from Hurripur,October 13, 1880. “Fairly common.” 

99. IIypopyra extricans. 

llypopyra extricans , Wlk. Cat. Lep. llet. B. M. xiv. 1328. 

One female, taken October 13, at Hurripur. 

Walker’s types were fioin North China. 


Family Dysgoniidas. 

100. Aciiasa melickrtk. (No. 33.) 

Phaltena-Noctua melicerte , Drury, Ins. i. p. 40, pi. 23. fig. 1. 

One male, three females, Campbellporc, July 19, 1880. 

101. Rkmigia archesia. (No. 180.) 

Pkal&na-Noclua archesia , Cram. Tap. Exot. iii. p. 145, pi. 2/3. 
figs. F, G. 
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Remigia bi/asciata , Wlk. Cat. Lep. Het. B. M. xxxiii. p. 1014. 

Remigia gregalis , Gn. Noct. iii. p. 320. 

Retnigia pellita, Gn. Noct. iii. p. 318. 

One female, from Kala Pani, September 1, 1880. 

A widely distributed species. The females are more reddish, the 
males greyer, with the two fascia) more pronounced. The latter 
very frequently, but not invariably , have a black spot near the inner 
margin before the first fascia. 

Mr. Moore (Ceylon, iii. 191) erects this species into a genus by 
itself, under the name Cauninda ; but the characteristics given 
appear to be merely relath e. 

102. Lagoptera elegans. (No. 200.) 

Ophiusa elegans, Van der Iloeven, Lep. Nov. pi. 5. fig. 0 a , b . 

One female, Dumtanar, September 29, 1880. 

103. Dysgonja latifascia, sp. n. (No. 17.) 

Fore wing olive-brown ; the usual central fascia whitish, with a 
lilac tinge, wider at each extremity than in the middle; the olive- 
brown space beyond it quite as wide as the basal space, narrowly 
white-bordered throughout from costa to inner margin ; this border 
is not angulated nor indented, as in other species ; it runs at first 
obliquely outward from the costa for about one third of the wing, 
then, without forming an angle, vertically for a short distance, not 
concave inwards, and finally obliquely inwards, slightly sinuous , but 
without any distinct indentation. Apex with a triangular olive- 
brown spot, faintly white-bordered internally, and a smaller confluent 
one below it; hind margin pale lilac-grey, preceded by a dull fuscous 
shade ; a row of very minute dark submarginal dots. Cilia pale 
ochreous. Hind wing dull olive-brown, with a rather ill-defined 
bluish-white central band ; fringes nearly white ; the anal augle 
narrowly greyish. Head, thorax, and abdomen fuscous-olive. 

Expanse of wings 48 millim. 

One male from Camp bell pore, July 20, 1886. 

This agrees precisely with a very perfect specimen from Solun in 
the British Museum collection, which had been inadvertently placed 
among D. arctotamia. It may be distinguished at once from all allied 
species by the much greater width of the discal baud, which ap¬ 
proaches that of D. cori/iciens . 

104. Dysgonia olympia. (No. 17.) 

Ophiusa olympia , Swinhoe, P. Z.S. 1885, p. 466. 

One male from Campbellpore, June 3, 1886. 

In this specimen the white band is not only thinner than in the 
female, but also differs in shape, being much narrower on the inner 
margin than at the costa, as in Z). analis. 

The comparison of a numerous series in the Hocking Collection 
proves this to be only a variety of Z). allivitta . 
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105. Homcea clathrum. (No. 78.) 

llomtm clathrum , Gn. Noct. iii. p. ‘207. 

One female, July 18, 188G, from llassan Abdal. 

10G. Grammodks stolida. (No. 29.) 

Noctua 8tolida f Fabr. Sp. Ins. ii. 218. 54. 

One female and three males from Campbellpore anil Chittar Pahar ; 
dated June 2 and April 28 respectively. 

Family Thek.mesiid.-e. 

107. CaPNODKS TR1FASCIATA. (No. 100.) 

Vapnodes trifascia t a , Moore, P. Z. 8. 1877, p. 612. 

One female from Campbellpore, July 30, 188G. In fresh spe¬ 
cimens, like this one, the thieedark fasciae are scarcely visible, while 
the white dots are more distinct. C. sltdlata, Moore, a larger, redder 
insect, witli the costal white dots still more pronounced, is probably 
only a local, insular form. 

108. Magulaba mcevtalis. 

Mogul aba wwstafis, Wlk. Cat. Lep. Ilet. B. M. xwiv. p. 1127. 

lu/nusia erebina , Butler, Aim. & Mag. Nat. Ilist. 1879, iv . p. 450. 

One female tiom Campbellpore, July 27, 18SG. 

Walker gives 9 lilies ns the expanse of the wings ; his type in 
the British Museum collection, which is from Sierra Leone, oidy 
measures 6 lines, as does the other specimen from Aden. The 
present one from Campbellpore expands 8 lines. Mr. Butler’s type 
of erebina measures 11 lines : this is from Japan. 

Family II\pexid.e. 

109. IIypena laceratalis. 

IIypena laceratalis , Wlk. Cat. Lep. Het. xvi. p. GO ; Moore, Ceylon, 
iii. }). 224, pi. 17G. figs. 5, 5 a. 

Two dilapidated specimens from Campbellpore, July 30, 188G. 

110. IIypena angustalis, sp. n. 

One female only, from Dumtanar, October II, 188G. 

The single specimen sent is much rubbed towards the base of the 
fore wings ; but it evidently belongs to the group containing II. abdu- 
calis , Wlk., from the Punjaub, 1L curviferalis , Wlk., from Java, and 
II. columbaris, Butler, from Japan, which all have a single long curved 
streak running from the apex to near the base of the inner margin. 
It most closely resembles II. abducalis ; but the fore wing is narrower 
and longer, with a trace of a row of dark submarginal spots. Ex¬ 
panse of wings 34 millim. 

111. HORMISA CRAMBOIDES. (No. 112.) 

Ilormisa cramboides, Butler, Ill. Lep. Het. iii. p. G2, pi. 56. fig. G. 

Six specimens, two females and four males, from Thundiani and 
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Kala Pani, taken in July and August, 1886, and April 1887. 
“ Common in August.” 

The three specimens in the British Museum collection, from Japan, 
are all males ; the female is paler and clearer. 

112. Hydrillodes erythusalis. 

Bocana erythusalis , Wlk. Cat. Lep. Het. B. M. xvi. p. 177. 

One female, much damaged, from Dumtanar, July 29. “Taken 
at ivy.” 

Occurs also at Sarawak, Borneo. 

GEOMETRINA. 

Family Urapterygid^:. 

113. Urapteryx pluristrigata, sp. n. (No. 109.) 

Ground-colour pure white ; fore wings with two, hind wings with 
one, rather broad transverse grey lines ; those on the fore wing almost 
parallel, and containing between them a short, thin, grey transverse 
line, which does not touch the costa; the basal, central, and marginal 
areas all thickly shot with fine grey transverse streaks ; fringes grey, 
llind wing also thickly covered with similar streaks, and bearing at 
the base of the tail two black subinarginal spots, the upper one 
linear, twice as long as the lower, with some brick-red scales at its 
lower end ; fringes brick-red. Head, thorax, and abdomen pure 
white; palpi and antennae browuish. Expanse of wings 42-45 
millim. 

Three males from Thundiani, August 1886. 

This is closely allied to au unnamed species from Japan, in the 
British Museum collection ; but the Japanese insect has blunter 
fore wings, with the two transverse lines evidently approximating on 
the inner margin, and only the marginal area streaked with grey ; in 
the hind wings the upper of the two tail-spots is round, with a red 
centre. 

Family Ennomidae. 

114. RtJMIA MIMULINA. (No. 114 ) 

Rumia mimulina , Butler, P. Z. S. 1886, p. 388. 

Three males from Thundiani, August 15, 1886. 

Family Oxydiidaji. 

115. IIyperythra lutea. (No. 79.) 

Phal&na-Geometra lutea, Cram. Pap. Exot. iv. p. 157, pi. 370. 
figs. C, D. 

IIyperythra luteata, Moore, P. Z. 8. 1867, p. 619. 

IIyperythra limbolaria , Gn. Phal. i. p. 101, pi. 3. fig. 34. 

Hyperythra pcnicillaria, Gn. Phal. i. p. 101. 

Aspilates susceptaria , Wlk. Cat. Lep. Het. B. M. xxxv. p. 1664. 

Two males and one female from Khairabad and Campbellpore, 
dated July 23 and 27, 1886. All three much worn. 
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116. Pyrinia phcenico-TjEniata. (No. 107.) 

Anpilates pfumico-tasniata , Kollar, Kaschmir, p. 487. 

Heterolocha phamico-tcaniata, Feld. Reise Nov. pi. 133. figs. 6, 6a. 

One female and two males, from Kala Pani and Thundiaui, August 

and September, 1886. 

The specimen in the Brit. Mus. collection is from Murree. 

117. Angerona stramineata, sj). n. (Nos. 122 & 187.) 

Fore wing yellowish straw-colour, thickly sprinkled with fulvous 
dots, especially over the basal and marginal ar^as, and above the 
anal angle; with two fulvous transverse lines and a fulvous central 
spot; the first line near the base is curved, and bluntly angulated 
below the costa ; the second runs parallel to the hind margin. Ilind 
wing with two curved fulvous lines, one in the centre, the other sub- 
marginal, approximating on the inner margin, where the fulvous dots 
are densest. Head, face, thorax, abdomen, and antennae all alike, 
straw-coloured. Underside paler, only sparsely sprinkled with dots, 
but with the two lines, and the central spot of the fore wing, and the 
two lines of the hind wing strongly marked. 

Expanse of wings 38-42 nnllim. 

Four males from Thundiaui, September 1886. 

118. PsYRA DEB! Lis, sp. n. (No. 122.) 

? Semiothisa diplotata, Feld. Reise Nov. pi. 128. fig. 16. 

Fore wings pale straw-colour, sparsely dusted with transverse 
fullous or dark brown flecks, more thickly towards the base of the 
costa, and cros>cd by three sinuous fulvous or brown lines, which all 
start from black-brown costal blotches—the first at one third from the 
base, the second in the middle, the third submarginal: this last contains 
two small black subcostal dots, with a larger double blotch obliquely 
beneath them, and again two smaller ones at the inner margin : 
between the second and third lines a still fainter one can be traced, 
consisting sometimes only of a series of isolated fulvous dots, start¬ 
ing also like the rest from a brown-black costal blotch; a faint ful¬ 
vous central dot; hind margin with a row of black dots ; fringes 
short, straw-colour. Hind wings straw-colour, with a central brown 
band and central spot touching it, followed by a narrower one, and 
with traces of a third, submarginal, with a brown spot in its centre; 
the transverse flecks brown ; hind margin with a row of black dots. 
Head, thorax, and abdomen straw-colour. Underside with all the 
markings much darker ; the base of the costa in the fore wing brown. 

Expanse of wings 38-40 millim. 

Three males from Thundiaui, August 16 and 19, September 5, 
1886, with the remark " fairly common in August.” 

A much more fragile and delicately-built insect than either P. 
cuneata , Wlk., or P. anguli/era , Wlk., without the striking angular 
dark blotches which form so prominent a feature in them. 

Semiothisa diplotata , Feld. Reise Nov. pi. 128. fig. 16, from 
Bengal, may represent a small strongly-coloured male of this species. 
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Family (ENOCHROMHD&. 

119. Niphonissa arida. (No. 227.) 

Niphonissa arida , Butler, Ann. & Mag. N. H. 1878, i. p. 394. 

One female from Thundiani, caught April 30,1887, agreeing 
perfectly with Mr. Butler’s type from Japan. 

Family Boarmiidj®. 

120. Menophra subplagiata. (No. 125.) 

Ilemerophila subplagiata , Wlk. Cat. Lep. Ilet. B. M. xxi. p. 319. 

One female and three males, from Thundiani and Murree ; one 
male dated September 1885, two males August 1880*, and the female 
April 30, 1887. “ Uncommon.” 

121. Alois iterata. (No. 184.) 

Boar mi a iterata , Butler, P. Z. S. 1886, p. 389. 

Three females from Thundiani, August and September 1886, and 
one female from Murree, September 1885. 

In two of the females the ground-colour is suffused with dark 
fuscous, leaving only two pale blotches, one subcostal, and another in 
the middle of the hind margin : in the other two, the entire wing 
is dull dirty fuscous, with the lines very obscure. 

Underside : fore wing dull ochreou?, with a dark grey marginal 
band of uniform width, containing a paler patch in the middle ; 
another paler patch is in the centre of the costa. 

122. Al»CIS TRIKOTARIA. (No. 115.) 

Boarmia trikotaria , Feld, lleise Nov. pi. 126. fig. 10. 

? Boarmia picata , Butler, Trans. E. S. 1881, p. 408. 

Two females, seven males, from Thundiani, August 16, 1886. 

Like so many others of the genus, this species varies considerably 
in depth of colour and disposition of shades. The two females have 
the central band much paler and clearer, very much like Aids picata, 
Butler, from Japan. Sometimes the space between the first and 
second lines is filled up with dark, so as to form a curved blackish 
fascia. 

It occurs also in the Himalayas, and in Afghanistan. 

The underside of this species is rather bright straw-colour : the 
fore wing with abroad black hind margin, especially at the apex, and 
with a black projection from it in the centre towards the inner line, 
which is itself sometimes blackish ; in the middle of the marginal 
black band is a straw-coloured patch : hind wing with dark hind 
margin, two undulatiug dark lines, and central spot datk. 

ft Very common in August.” 

123. Alcis nudipknnis, sp. ii. (No. 115.) 

Fore wing pale grey, without any darker suffusion ; a curved black 
line at one third, and another beyond it, about the centre, are both 
more distinctly marked on the costa, and approach one another on 
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tlie inner margin ; the space between them is sometimes filled up 
with blackish ; at one third from the apex another line, also blackest 
towards the costa, starts, forming in its course two blunt angulations 
and three cuives, and reaches the inner margin at an equal distance 
from the central line as that line is from the first; beyond this 
third line the wing is slightly darker. Hind wing pale grey, with 
two strong dark lines, the first, nearest the base, straight, the second 
curving; hind margin darker grey, with traces of paler undulating 
lines. 

Underside : fore wing pale ochreous, with the base of the costa, 
the starting-points of the lines, and the third line itself black ; beyond 
the third line fuscous. Hind wing pale oclireous, with two lines and 
central spot dark. Expanse of wings 38 tnillirn. 

Two males from Thundiani, August and September, 1886. 

It is possible that these may prove to be only pale forms of Aids 
iter at a , Under. 

124. Gnophos ohtkctaria. (No. 153.) 

Gnophos obtectaria , Wlk. Cat. Lep. Jlet. B. Af. xxxv. p. 1597. 

Three females and three males, from Thundiani and Abbotabad, 
August 1886. 

12.). Gnophos peri.ita. (No. 179.) 

Gnophos perlita , Butler, 1\ Z. S. 1886, p. 389. 

Two males, from Abbotabad—one taken August 31, 1886, the 
other May 7, 1887. 

126. Gnophos dispunctata. (No. 103.) 

Gnophos dispunctata , Wlk. Gat. Lep. Het. B. M. xxi. p. 469. 

One female, two males, from Thundiani, August 19, 1886. 

“Common in August and September.’ 9 

12/. Gnophos isomktra, sp. n. (No. 153.) 

Fore wing grey, finely dusted with darker ; the markings very in¬ 
distinct ; a round central spot ; a dark spot on the inner margin, 
apparently marking the termination of the first line ; a denticulated 
blackish line forming the edge of a very slightly darker central 
fascia ; a series of dull fuscous lunules before the fringes ; hind 
wing the same. Head, thorax, abdomen, and fringes grey. Under¬ 
side pale, without dusting or markings. Expanse of wings 2b millim. 

One male, from Akhor, April 22, 1886. 

A small species, about the size of G. mucidaria of Europe, and 
bearing a superficial resemblance to Tephrosia vagaria from 
Australia. 

Family Id^eid^e. 

128. Asthena ochracea, sp. n. 

Dull oebreous yellow. Fore wing presents a succession of sinuous 
ocbreous-ycllow bands, separated from one another by paler and 
narrower ones; the basal area is a little suffused with grey, and 
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traversed by a narrow pale band ; the hind margin is yellowish, 
preceded by a more distinct submarginal pale band, which is slightly 
interrupted above the anal angle, and terminates in a wider spot on 
the inner margin. In one example this submarginal band consists 
of a series of pale spots separated from one another by the yellow 
veins, and the pale band before it is paler and wider. Hind wings 
with the hind margin yellowish, and the rest of the wing traversed 
by a series of undulating greyish-ochreous bands, separated, like 
those of the fore wing, by paler ones. Head, thorax, and abdomen 
pale ochreous tinged with darker. 

Expanse of wings 22 rnillim. 

Two females, from Thundiani, August 17, 1880, in poor condition. 

129. Id^ea mcjtanda. 

Acidalia inductata , Wlk. Cat. Lep. Het. B. M. xxiii. p. 792, non 
Gn. Phal. i. p.494, Wlk. xxii. p. 721. 

One male from Campbellpore, May 21, 1886. 

Walker’s description of his A . inductata is very good, hut his 
name must be altered as there was already an A. inductata , Gn., 
from N. America. 

130. Idaea pallida, sp. n. 

Fore wing silky white tinged with ochreous ; with five sinuous 
ochreous lines; a series of minute black marginal dots, and a larger 
central one: hind wing the same, but with only four ochreous bands. 
Head, thorax, and abdomen white. Expanse of wings 28 millini. 
One male, from Thundiani, August 1, 1880. 

An unnamed specimen from Alurree, in the Brit. Mus. collection, 
appears identical. 

131. Lycauges relictata. 

Acidalia relictata , Wlk. Cat. Lep. Het. B. M. xxxv, p. 1629. 
Lycauges demissus, Swinhoe, P. Z. S. 1886, p. 456. 

One example, male, without the abdomen, Campbellpore, July 
14, 1886. J 

Col. Swinhoe records it as common at Mhow from February to 
June. In his description, which is fuller than Walker’s, he does 
not remark that the oblique line on the fore wings is, like that on the 
hind wings, reflexed towards the costa before the apex ; indeed, the 
markings on both wings are identical. In other species of the genus 
the line on the fore wing runs into the apex, and the markings of 
the two wings are not alike. 

Walker described the species from a male in the Saunders collec¬ 
tion ; the male appears to be darker and smaller than the female. 

132. Craspedia persimilis. 

Craspedia persimilis , Moore, Desc. Lep. Coll. Atk. pt. iii. p. 254. 
One male, May 6,1887, from Kala Pani. 
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Family Caberidae. 

133. CORYCIA MYTYLATA. 

Corycia mytylata , Gn. Phal. ii. p. 58. 

One female, from Thundiani, dated 4th of May, 1887, is so much 
worn that identification is difficult, hut it appears to answer the de¬ 
scription ; there is no example in the Brit. Mus. collection. 

Family Macariidac. 

134. Gonodela fuscomarginata, sp. n. 

Fore wing: ochreous, dusted with grey; basal patch slightly 
darker ; central line very faint except towards the costa ; beyond 
the sinuous submarginal line the outer margin is dull purplish 
fuscous, slightly paler at the extreme hind margin and before the 
apex. Hind wing the same ; both wings have a very distinct black 
central spot, preceded in the hind wing by a faint cross line. 
Fringes rather paler, but with darker bases. 

Expanse of wings 20 inillirn. 

One female from Campbell pore, July If), 1880. 

This species is closely allied to G. sinicaria from China, and may 
turn oat to be merely a dark form of it. 

135. Gonodela strkniataria. (No. 95.) 

Mac aria streniataria, Mile. Cat. Lep. Ilet. B. M. xxvi, p. 1010. 

One female from Campbellpore, July 30, 1880. 

Family FidoniidjE. 

130. Epifidonia signata. (No. 111.) 

j Epifdonia signata , Butler, 1\ Z. S. 1880, p. 392, pi. 35. fig. 9. 

One male from Thundiani, August 15, 1880. 

Mr. Butler’s types are from Murree. u Common at Murree, rare 
at Thundiani.” 

137. Phyletis pelloniaria. (No. 182.) 

Phyletis pelloniaria , Gn. Phal. ii. p. 109. 

One female and two males from Thundiani, the latter in September 
1886, the females in April 1887. The species will therefore be 
probably double-brooded. 

“ Not uncommon in September.” 

138. Phyletis inconspicita. (Nos. 137, 182.) 

Phyletis inconspicita, Butler, P. Z. S. 1880, p. 391. 

One female and two males, from Thundiani and Kala Pani, Septem¬ 
ber and October, 1886. 

u Not uncommon in August and September.” Mr. Butler’s were 
from Murree. 
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139. Aspilates obliquaria. (No. 228.) 

Aspilates obliquaria , Moore, P. Z. S. 1867, p. 649. 

Four females, in good condition, May and June 1886 and 1887, 
two males worn in August, all from Thundiani. The females are all 
larger than the males. 

140. Sterrha sacraria. (No. 19.) 

Phalana-Gcometra sacraria , L. S. N. ii. p. 863. 

Sterrka labda , Cram. Pap. Exot. il. 129, pi. 181. fig. D. 

One male, July 1886, from Campbellpore. 

S. labda appears to be only a form of sacraria with the stripe 
broader. 


PsEUDOSTEKRHA, gen. I 10 V. 

Resembling Sterrha, but with the following differences:—In the 
hind wing the upper half of the discocellular, which in Sterrha is 
obsolete, is clearly present, and marked by a slightly darker spot ; 
the scaling is decidedly coarser ; the antennae of the male are more 
coarsely plumose ; and the hind wings, instead of being white, are of 
the same ochreous tint as the fore wings. 

141. PsEUDOSTERRHA OCHREA, Sp. n. (No. 62.) 

Fore wings pale ochreous, tinged with reddish, without markings 
except a dark, indistinctly expressed line running obliquely from the 
middle of the inner margin towards the apex, before which it is re¬ 
flexed on to the costa. llind wings and fringes of both wings 
ochreous. Underside reddish ochreous, the hind wing also showing 
traces of a central band. Antennae of the male strongly plumose. 
Expanse of wings, female 18, male 16 tnillim. 

One male and one female from Campbellpore, July 16, 1886. 
“ Common in June.” 


Family Zerenid^e. 

142. Abraxas fuscescens. (No. 162.) 

Abraxas fuscescens , Butler, P. Z. S. 1886, p. 392, pi. 36. fig. 10. 

One female and two males from Thundiani, September 1886. 
“ Not uncommon in August.” 

Mr. Butler’s specimens were from Kala-Bagh. 

143. Abraxas intermedia, sp. n. (No. 149.) 

Fore wing white, with a small basal patch of mixed fuscous and 
tawny scales, followed by a clear white fasciaform space ; in the middle 
of the wing are the remains of a curved central fascia, consisting 
of a leaden-grey spot on the costa, fulvous at its costal edge, 
immediately followed by two small leaden-grey spots, one touching 
the costa, and the other beneath it, aud of two or three leaden-grey 
variable spots near the inner margin ; a submarginal curved row of 
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flattened oval grey spots is preceded on the costa by a single larger 
one, and terminates on the inner margin in a large irregular blotch 
of fulvous and bluish grey ; hind margin with a series of grey 
lunules, preceded by a few scattered grey dots, which sometimes 
coalesce a little below the centre into a small marginal blotch. 
Hind wiugs white, with grey marginal lunules ; a fulvous and grey 
blotch at the anal angle, like that on the fore wing, and a sub- 
marginal row of small grey dots, one on each vein ; sometimes there 
is a faint central fascia, most pronounced on either margin. Head, 
thorax, and abdomen yellow, spotted with black. 

Expanse of wings 38-40 tnillim. 

A pair from Thundiani and Kala Pani, March and April, 1887. 

The species is intermediate between A. ulmata and A. pusilla , 
Butler, from Japan ; smaller than ulmata , and paler than both. 

144. Abraxas diversicolor, sp. n. (Nos. 119, 123.) 

Fore wings grey, with a faint ochreous tinge in certain lights, 
thickly dusted with fine black atoms, the costa itself with fine black 
streaks ; a blackish curved line before the middle, and a black ser¬ 
rated, and slightly curved line bevonJ the middle, both darkest at 
their extremities; a dark spot on the costa between them appears to 
be the commencement of a faint ochreous central line, which ap¬ 
proaches the outer line on the inner margin ; a black linear central 
spot ; submarginal line edged internally with dark, and externally 
with whitish ; towards the costa with four blackish blotches inter¬ 
nally and a white border externally ; a series of marginal black dots ; 
fringes paler. Hind wings pale fuscous, with faint indications of two 
curved lines, one in the centre, the other submarginal: the latter edged 
with paler, and containing three darker patches, one at each angle 
and one in the middle ; fringes whitish. Head, thorax, and abdomen 
grev. 

Underside: fore wing dull smoky fuscous, darker towards the hind 
margin ; the costa dotted black and ochreous ; the central line show¬ 
ing dark, and the submarginal ochreous: hind wing ochreous, 
speckled witli darker, with the central band distinct, and the sub- < 
marginal scarcely visible. 

Expanse of wings 38 millim. 

One male and two females, from Thundiani, August 15, 1886. 

Unlike any other Abraxas , but agreeing both in neurationaud the 
structure of the palpi and antennae. 

145. Ligdia coctata. (No. 58.) 

Ligdia coctata , Gn. Phal. ii. p. 210. 

Melanippe restituta, Wlk. Cat. Lep. Het. B. M. xxv. p. 129~. 

One female and one male, from Kali Pani and Campbellpore; the 
latter caught July 16, 1886, the former April 28, 1887. 

Doubtfully distinct from the European L. adustata. Guenee says, 

“ fore wings more elongated, and produced at the apex, the outer 
margin straight, the fascia less marbled ; hind wings with the outer 
margin less bent, and the fascia more evenly dentate.” 

Proc. Zool. Soc.— 1888, No. XXI11. 
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Family Larentijd.e. 

146. Thera consimilis, sp. n. 

Fore wings dull greyish fuscous; the curved outer edge of the 
basal patch and the black-bordered central fascia darker ; the costal 
portion of this latter is much broader than the lower, running 
obliquely outward, and containing an oblique black dash on the end 
of the cell; the outer edge forming in its lower half a succession of 
small curves. The space between the basal patch and central 
fascia, and another fascia beyond this are somewhat fuscous; hind 
margin greyish white, traversed by an undulating paler submarginal 
line ; veins beyond the middle blackish ; a black thrice-angulated 
line runs obliquely from the apex to the central fascia. Hind 
wing dark grey, with a curved pale subrnarginal fascia. Abdomen 
fuscous. Antenna 4 of the male pectinated. Underside dull 
whitish, without distinct markings. 

Expanse of wings 31-33 niillim. 

Five males and one female from Thundiani and Nandar, August, 
September, aud October 1886 ; the female, May 2nd, 1887, at sallow- 
bloom. 

This species is allied to the European T\ jvniperata^ but is larger 
and duller. The British Museum collection contains a single female, 
unnamed, from Afghanistan. 


147. Ypsipetes undulata, sp. n. (No. 158.) 

Fore wing grey, with a tinge of ochreous or pink, and thickly 
sprinkled with grey atoms ; basal patch dark grey, bordered by a 
double blackish line ; the pale fascia following, narrow on the costa, 
and broader on the inner margin; central fascia dark grey, broad on 
the costa, and narrowed on the inner margin, edged on each side by a 
geminated blackish line ; the inner two merely sinuous, the two outer 
running at first obliquely outwards from the costa, and then inclining 
inwards, and forming a series of small curves ; a fuscous fascia follows, 
and is succeeded by a much undulating pale submarginal line, 
beyond which the hind margin itself is dark grey. An oblique 
dark grey dash from the apex, above which the costa is paler; the 
base of the central fascia and of the outer edge of the basal patch, 
on the inner margin, velvety black ; cilia grey, preceded by a strong 
black basal line. Hind wing pale fuscous with a reddish tinge, 
dark grey at the base of the cilia, and slightly paler before the hind 
margin. Underside: fore wing with the basal two thirds dark ; the 
extreme costa and marginal one third ochreous; hind wing ochreous, 
with a darker central band and spot. 

Expanse of wings 32 millim. 

One female, three males, from Thundiani, August and September, 
1886; " not uncommon.” A single example of an unnamed, but 
allied species, from Sumatra, is in the British Museum collection. 

In the sparseness of the scaling, and the long, narrow shape of 
he scales, the species approaches more nearly the genus Thera. 
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148. Scotosia exfansa. (No. 157.) 

&Icotosia expanse, Moore, Desc. Lep. Coll. Atk. iii. p. 274. 

Scotosia venimaculata 1, Butler, P. Z. S. 1886, p. 393. 

One female and five males from Thundiani, August and September, 
1886 ; u very common.” 

Mr. Moore gives Darjiling and the Himalayas as other localities. 

149. Scotosia duuiosata. (No. 121.) 

Scotosia dubiosata , Wlk. Cat. Lep. Het. B. M. xxv. p. 1352. 

One female from Thundiani, August 19, 1886. 

150. Scotosia conturbata. (No. 195.) 

Larentia conturbata , Wlk. Cat. Lep. Het. B. M, xxvi. p. 1703. 

Three females and five males from Thundiani, August 19, 1886. 

Two of the males have the fore wings suffused with dull ochreous, 
which forms a fascia on either side of the central dark band. 

151. Scotosia nigralbata, sp. n. (No. 102.) 

Fore wing sooty black; brownish black, when worn ; the usual 
lines marked by a series of snow-white dots on the viens, two of 
w hich, in the submarginal line, are larger and conspicuous, as is one 
on the costa before the apex ; a broad white blotch runs obliquely 
from the costa to the middle of the hind margin, and across it two 
undulating dark lines are visible ; fringes mottled black and white. 
Hind wing sooty, with the apical fringes white. Head, thorax, and 
abdomen sooty. Underside dull sooty; with the white patch, the 
spot at the anal angle, and the costal spot also white. 

Expanse of wings 44-18 millim. 

Two females and three males from Thundiani, August 1886. 
There are also two specimens from Sikkim in the British Museum 
collection, taken by Major Elwes. “ Fairly common in August.’’ 

152. Phibalapteryx nigrovittata, sp. n. (No. 133.) 

Fore wings wood-coloured, almost wholly suffused with dark 

brownish black, the pale ground-colour being confined to a diffuse 
streak along the costa, aud two oblique lines on the inner margin, 
bordering the dark central fascia ; the whole wing is traversed by a 
succession of dark brown and light brown wavy oblique lines, which 
are all obscurely reflexed towards the costa; the base on the inner 
margin, a broad oblique central band, which below the apex i3 
diverted into the hind margin, and the hind margin itself all dark 
brown ; submarginal line wavy, distinct, preceded first by a narrow 
pale fascia, and then by a broader one; veins dusted black and 
white ; fringes dark brown, with a basal row of short, thick, black 
dashes. Hind wings grey-brown, occupied by a succession of dark 
and light grey wavy lines, towards the costa paler and without 
distinct markings ; head, thorax, and abdomen dark brown. Under¬ 
side dull grey, speckled with darker, with the veins and central spot 
dark. 

Expanse of wings 36 millim. 
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Two females, Thundiani, dated August 17, 1886, and April 4, 
1887. " Fairly common in August.” This remark applies also to 

P. nigripunctata , as the two species were confounded and num¬ 
bered alike. 

lf)3. Phibalapteryx nigripunctata, sp. n. (No. 133.) 

Fore wing dull grey-brown, varied with oblique darker lines, dis¬ 
tinct only on the inner margiu; a dark subapical blotch on the 
hind margin, a smaller one obliquely beneath it, and another, 
more diffuse, above the anal angle; veins speckled, black and 
white ; a distinct black central spot ; fringes brown, preceded 
by a series of thick, short, black dashes. Hind wing greyer, 
likewise with the veins speckled dark and light ; marked by a 
succession of darker and paler sinuous lines or narrow fasciae, most 
conspicuously towards the hind margin ; central spot distinct, 
black ; fringes as in the fore wing. Underside pale grey, with the 
central spots distinct; head, thorax, and abdomen dull fuscous. 

Expanse of wings 32 millim. 

One male August 10, two females August 10 and 26, 1886. 
Thundiani. 

All three specimens are more or less worn, so that the markings 
are not exactly made out. It appears to be related to the common 
European P\ tersata . 


Photoscotosia, gen. nov. 

Not differing in neuration from Scotosia , hut separable at once 
by the very short globose palpi, the terminal joint of which is 
invisible, and by the possession of a long tuft of hairs on the under¬ 
side of the fore wings in the male. These hairs are pale ochreous at 
their base, and velvety back at their apex, and extend from the base 
of the wing to near the hind margin, occupying the whole space 
between the median and submedian veins ; towards the hind margin 
also the under surface of the wing beneath the hairs has deep black 
scales. Wings shaped like Scotosia, but with the hind margins 
plain, not scalloped; in the male the hind wing has the costa more 
or less broadly pale, whitish or ochreous; antennae of male 
faintly ciliated. Besides the two species here mentioned, there is a 
third, lucicolens (Butler), also from Hindostan. 

154. Photoscotosia amplicata. (No. 162.) 

Cidaria amplicata , Wlk. Cat. Lep. Het. B. M. xxv. p. 1404. 

A single male from Thundiani, August 20, 1886 ; “ rare.” 

Also from Darjiling. 

155. Photoscotosia minjosata. (No. 183.) 

Scotosia miniosata 9 Wlk. Cat. Lep. Het. B. M, xxv. p. 1354. 

One female and one male from Nandar and Thundiani, September 
1887. ” Uncommon, a few in September.” 

Occurs also iu Bhootan and in N. Hindostan. 
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156. Melanippe flavistrigata, sp. n. 

Fore wing white, much suffused with dark grey ; a basal patch, 
a sinuous central fascia, broader at the costa, and a subapical costal 
spot, blackish ; from the subapical spot an undulating dark line 
runs to the anal angle, followed by a similar pale submarginal one; 
the usually pale fascia between the basal patch and the central fascia 
is filled up with dark grey, but has a horizontal yellowish dash 
running across it in the centre, which colour also appears beyond 
the central fascia ; a grey patch on the hind margin below the apex. 
Ilind wing grey, with paler curved fascia. Head, face, thorax, and 
abdomen blackish; legs also blackish. Underside greyish white, 
with the darker markings showing through ; all the wings with a 
dark central spot. 

Expanse of wings 22 millim. 

One male from Kala Path, September 1, 1886. 

This insect somewhat resembles a small dark M. jluctuata. 

157. Core mia livida. (No. 60.) 

Coremia livida , Butler, Ann. & Mag. N. II. 1S78, i. p. 449. 

One female, Campbell pore, May 31, 1886. 

Mr. Butler’s type is from Japan. 

158. Cl DARI A SURKUDKSCENS, Sp. 11. 

Fore wing dull fuscous, tinged with reddish ; basal patch small, 
blackish ; central fascia blackish, its inner edge concave, with a 
small angulation below the costa ; the outer edge forms two small 
curves below the costa, then a small sharp angulation and a larger 
curve to the inner margin; rest of the wing reddish fuscous, with 
faint traces of undulating lines towards the costa. Hind wing dark 
fuscous, with a well-defined central spot ; a distinct sinuous central 
line, and several alternately light and dark lines beyond it. Head, 
thorax, and abdomen fuscous ; Lase of the latter with a reddish-grey 
ring. Underside pinkish ochreous, glossy ; both wings with a 
strongly marked dark sinuous central line and dark spot. 

Expanse of wings 22 millim. 

One male from Berham Gully, September 24, 1886. 

159. ClDARIA THOMASATA, Sp. n. 

Very closely allied to C.jameza , Butler, from Japan. The only 
difference is that the external shoulder of the brown central band, 
instead of consisting ot two broad blunt, rounded teeth, forms 
a single, more nngulated, projection, and the indentation beneath 
the shoulder is more deeply inserted. 

Expanse of wings 30 millim. 

Two males from Thundiani, August and September, 1886. 

In the British Museum collection is a single worn specimen from 
Murree, which Mr. Butler doubtfully referred to his Japanese 
species, jameza, P. Z. S. 1S86, p. 393. 
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160. Cidaria rostrifera, sp. n. (Nos. 169 & 127.) 

Fore wing pinky grey ; without markings except the central 
fascia, which is dark velvety brown, deepest on either margin, and 
containing on the costa a paler patch with a dark central dot. The 
fascia is twice as broad on the costa as on the inner margin; its 
inner edge is simply sinuous, but the outer is twice angulated, the 
upper angulation being especially acute and conspicuous ; between 
the two is a deep concavity, and above and below each respectively 
is a shallower one; both margins are narrowly edged with pale 
ochreous. Hind wing like the fore wing, with a faintly darker 
central sinuous line. Heud, thorax, and abdomen grey. Underside 
pinky ochreous, thickly sprinkled in the hind wing with transverse 
greyish streaks ; each wing with a distinct black central spot* 

Expanse of wings 28 rnillim. 

One male from the Berham Gully, dated September 24, 1885, 
and one female from Thundiani, September 15, 1886. (( Uncommon.*’ 
Neither specimen is in very good condition, and in both the palpi 
and antennae are absent. 

161. Cidaria brevifasciata, sp. n. 

Fore wing dark brown ; basal patch traversed by a fine straight 
white line, and followed by a slightly oblique white fascia, with a 
single brown line running down its centre; central fascia abruptly 
cut off below the middle of the wing, with a narrow white subcostal 
projection into its inner edge, and a prominent angle on its outer 
edge, followed by a broad angulated white fascia, also traversed by 
a single brown line; the two pale fasciae meet on the inner margin, 
and contain between them a brown wedge-shaped mark, the rem¬ 
nant of the central fascia; hind margin brown, interrupted by a 
white patch in the middle, and traversed by a fine white line. Ilind 
wing whitish grey, with slightly darker hind margin and fascia, and 
the basal area greyer, with a small central dot. Head, thorax, and 
abdomen dark fuscous ; the latter paler beneath, like the wings. 

Expanse of wings 28 millim. 

One male from Thundiani, August 19, 1886. 

162. Stamnodes pamphilata. (No. 126.) 

Cidaria pamphilata, Feld. Reis. Nov. pi. 132. fig. 34. 

Six specimens, including one female from Thundiani, August 1886. 

Marked " common in August.” 

163. Docirava jequilineata. (No. 151.) 

Docirava azquilineata , Wlk. Cat. Lep, Het. B. M. xxvi. p. 1635. 

One female from Dumtanar, near Abbotabad, September 29,1886. 

164. Docirava uvaria. (No. 137.) 

Aspilates uvaria , Wlk. Cat. Lep. Het. B. M. xxvi. p. 1681. 

Anaiti* vastata, Wlk. Cat. Lep. Het. B. M. xxxv. p. 1700. 

Two females, one from Thundiani, August 18, the other from 
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the Berham Gully, September 24, 188(5 u Fairly common in 
August/’ 

Also recorded from Darjiling. 

1 63. Eupithecia quad hi punctata, sp. n. 

Fore wing silky grey, semidiapliarious, without any markings 
except a large spot of raised black scales on the cell; three dark 
costal spots above it, and a very faint pale undulating submargiual 
line ; fringes grey, with a thin black basal line. Hind wing still 
more sparsely scaled, with a dark central spot. Head, thorax, and 
abdomen dark grey ; the incisions of the segments whitish. Expanse 
of wings 28 miliim. 

One female from Thundiani, April 30, 1887, at sallow-bloom. 

The species resembles E. trisiynata , but has longer, more pointed 
fore wings, with thinner scaling. 

166. Eupithecia, sp. 

One female, taken September 24 in the Berharn Gully, is in too 
poor a condition to admit of identification. The fore wings are 
pointed, dull fuscous, with a linear black central spot, and traces of 
transverse lines, llind wing more greyish, with traces of a paler 
band. Expanse of wings 20 miliim. 

Family Euholiid.e. 

167. Euuolia nasifera, sp. n. (No. 151.) 

Fore wing whitish grey, tinged towards the base with fuscous ; 
basal patch small, inconspicuous, its curved outer edge only visible, 
the usually pale fascia beyond it being of the same shade; central 
fascia with its margins \elvety brown, and a pale pinkish-grey space 
between them, in which, at the end of the cell, is a short linear dash. 
The inner edge of the central fascia forms two short curves; the 
outer forms a strong angulation in the middle, below which it is 
deeply concave; it is followed immediately by two or three pinkish- 
grey lines; in the grey hind margin is a pale submarginal line ; a 
dark dash obliquely from the apex, and a dark grey shade on the 
costa before the apex. Hind wing pale fuscous, with a faint trace of 
a darker band and a paler submarginal fascia. Fringes of both 
wings grey. Head, thorax, and abdomen dark grey. Antennae of 
male pectinated. Underside grey, with the dark markings of the 
fore wing showing through* 

Expanse of wings 32 miliim. 

One male, in fine condition, Thundiani, August 19, 1886. 

1C8. Anaitis efformata. (Nos. 110, 185.) 

Anaitis efformata, Gn. Phal. ii. p. 500. 

Two females, five males, from Thundiani and Nandar, August, 
September, and October. 

Gudn6e gives Syria as the locality for the species, and says it is 
closely related to A . plagiata , L., but smaller, fore wings paler, 
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the fasciae formed by lines less marked and not darkened; denti- 
culations blunter, the second fascia curved, not sinuated; the 
apical dash pale ferruginous. The present examples seem to answer 
his description, but it is doubtful if they are a distinct species. 

PYRALIDINA. 

Family Pyralidid^:. 

169. Pyralis bractiatella. (No. 65.) 

Myelois bractiatella , Wlk. Cat. Lep. Het. B. M. xxvii. p. 36 ; 
Moore, Ceylon, iii. p. 262, pi. 1/8. fig. 5, $. 

Two females and one male from Campbellpore, May and June 
1886, July 1885. 

170. Pyralis platymitris. (No. 65.) 

Pyralis platymitris, Butler, P. Z. S. 1882, p. 166. 

One male, taken August 9 at Kala Pani. 

Darjiling and Solun are other localities. 

The species very much resembles P. elachia , Butler, III. Lep. 
Het. iii. p. 70, pi. 58. fig. 3. 

171. Pyralis xylinalis. 

Pyralis xylinalis , Swinhoe, P. Z. S. 1885, p. 865, pi. 57. fig. 17. 

A single female from Campbellpore, somewhat worn, but recog¬ 
nizable, July 20, 1886. 

172. Surattha albipennis. (No. 23.) 

Surattha albipennis , Butler, P. Z. S. 1886, p. 383. 

Two males and two females from Campbellpore, dated July 1886. 

173. Actenia gnidusalis. (No. 88.) 

Aylossa gnidusalis , Wlk. Cat. Lep. Het. B. M. xvii. p. 278. 

? Scotomera tristis , Butler, P. Z. S. 1881, p. 623. 

? Cledeobia infumatalis, Erschoff, Fedtschenko Beise, Lep. p. 73, 
pi. v. fig. 79, ? . 

One male, Campbellpore, July 25, 1886, in perfect condition. 

Walker’s description, made from insects in the collection of Mr. E. 
L. Layard, is very exact; but he omits to notice that the head and 
face are pale ochreous. 

Three other species which Walker assigns with a ? to the genus 
Aglossa — harpialis , xvii. p. 276, rufiflmlis> xxxiv. p. 1249, basalis , 
xxxiv. p. 1250, and A. laminalis , Gn. Delt. & Pyr. 129. 27,—alike from 
the structure of the palpi and antennae, and from the character of 
the markings, appear to belong rather to this genus. 

The two specimens from which Mr. Butler described Scotomera 
tristis , 1. e., are both considerably worn and without fringes ; besides 
which, being both females, the fore wings are naturally narrower 
than those of the male ; the whiteness of the face and of the under 
surface, which he notices in describing them, are of course to be 
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expected in wasted specimens ; in all essential points they agree well 
with Walker’s description. These were from Kurrachee ; and there 
is another specimen, equally worn, among some insects from 
Col. Swinhoe, who in the P. Z. S. 18H4, p. 526, speaks of taking it 
at Kurrachee in March, and on the Hubb river in November. 

ErschofFs figure of Cl, in/umatalis $ seems to represent the same 
insect, with the hind wiug possessing a paler fascia. This was from 
Turkestan. 


Family Ennychiidab. 

174. Pyrausta siliietalis. (No. 150 or 32.) 

Pyrausta silhetalis, Gn. Belt. & Pyr. p. 166. 

Jiotys party ialis, Feld, lleise Nov. pi. 134. fig. 25. 

One male from Thundiani, taken August 28, 1H86. 

A very pretty and distinct species, with wholly dark fore wings, 
and bright orange hind wings with a broad black border. There is 
no example in the British Museum collection. 

Guenee’s type was from Silliet. Felder’s from Pangi, in the 
Himalayas. In the present example from Thundiani the fringes of 
the hind wings are dark throughout, only slightly tinged with orange 
at their apices. 

Family AsopiidjK. 

1/5. IIymenia rf.cvrvalis. (No. 84.) 

Phahenu recurvalis , F. S. E. p. 407. 

Phahena artyustalis , F. Mant. p. 309. 

1 Vi a la* n a - Py ra l is fun eta l is, Cram. Pap. Exot. iv. p. 236, pi. 398. 

%°. 

One female and one male from Campbellpore, aud a female from 
Ilas^an Abdal, July 1886; all considerably worn. “Common in 
July.” 

176. Samka(?) bipunctalis, sp. n. (No. 116.) 

Fore wing dull fuscous, with two obscure darker transverse bands— 
one straight near the base, the other near the hind margin, very 
sinuous, deeply concave in the centre; the two stigmata conspicuously 
dark fuscous; before the orbicular is a short, wedge-shaped, straw- 
coloured spot; a larger, subquadrate one between the stigmata, and 
a large pale costal blotch of the same colour before the second 
transverse line, reaching more than half across the wing, and filling up 
the concavity in the line; on the costa beyond the line stands another 
smaller pale spot. Hind wings very pale straw-colour; with a 
central spot, a sinuous submarginal band, shaped like that of the 
fore wing, and a brogdish marginal band, all dull fuscous, as are the 
thorax, abdomen, and fringes. 

Two males and one female from Thundiani, August 15, 1886. 
u Common in August/’ 

The species is of the same size as S . mugna and S. yerburii t hut is 
decidedly different from either. 
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177. Samea(?) gracilis. 

Samea gracilis , Butler, Ill. Lep. Het. iii. p. 74, pi. 59. fig. 4. 

One male, Thundiani, September 11, 1886, very much worn, but 
apparently identical with the above. 

Family Hercyniid.e. 

178. Aporodes meleagrisalis. 

Herbula meleagrisalis , Wlk. Cat. Lep. Ilet. B. M. xvii. p. 324. 

Four males and two females, Carnpbellpore, May and June, 1886. 

Swinhoe gives Quetta and Candahar besides. 

179. Herbula cespitalis. 

Pyralis cespitalis , W. V. p. 123. 32. 

Two males, Abbotabad, September 20, 1886. 

Family Hydrocampidae. 

180. Parafonyx vagalis. 

Oligostigma vagalis , Wlk. Cat. Lep. Ilet. B. M. xxxiv. p. 1530. 

One male, Ilassan Abdal, July 18, 1886. 

The type in the British Museum collection is a female, much larger 
and browner than the male. Together with three other unnamed 
species in the same collection, this species has the exterior margin of 
the fore wings strongly elbowed in the middle, its upper half being 
nearly vertical; the markings of the fore wing also are peculiar. 
Lederer in his treatise on the Pyralidina, W. e. M. 1863, pp. 451, 
452, makes no reference to this difference; but his descriptions of 
P. fragment alis and gangeticalis and of Ilgdrocampa tortalis indicate 
members of this group. 

Family Margaroniidae. 

181. Pygospila tyres. (No. 83.) 

Phalana-Pyralis tyres , Cram. Pap. Exot. iii. p. 124, pi. 263. 
%. C. 

Pygospila lyresalis , Gn. Delt. & Pyr. p. 312. 340. 

One female, Carnpbellpore, July 29, 1886. 

182. Margaronia TRANsviSALis. 

Margaronia transvisalis, Gn. Delt. & Pyr. p. 304. 320. 

One female, taken at Rawal Pindi, March 31, 1887. 

Family Botydim. 

183. Ravanoa creonalis. (No. 97.) 

Botys creonalisy Wlk. Cat. Lep. Het. B. M. xviii. p. 579. 

Botys neoclesalis, Wlk. Cat. Lep. Het. B. M. xviii. p. 635. 

Botys suspicalisy Wlk. Cat. Lep. Het. B. M. xviii. p. 667* 

Botys convectalisy Wlk. Cat. Lep. Het. B. M. xxxiv. p. 1411. 

One male from Carnpbellpore, July 30, 1886. 
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The types of Walker’s different species come respectively from San 
Domingo, the Cape, Ceylon, and S. Hindustan. 

The genus llavanoa was formed for the reception of this species 
and Zebronia bilineolalis , Wlk., by Mr. Moore, Ceylon, iii. p. 284. 

184. Botys nubilalis. 

Botys nubilalis, lib. Eur. Schmett. fig. 94. 

Botys lupulinalis , Gn. Delt. & Pyral. p. 331. 

? PhaUena lupulina , Clerck, Icon. pi. 9. fig. 4. 

A pair from Kaia Pani, April 28, 1887. 

185. Botys carnkalis. 

Botys carnealis, Dup. Hist. Nat. Lep. viii. p. 322, pi. 232. fig. 4 
(non Tr.). 

Botys diffusalis, Gn. Delt. & Pyr. p. 340. 

Botys tenuialis , Mann, W. e. M. vi. p. 387, pi. 3. fig. 5. 

? Botys corticalis , lib. Eur. Schmett. Pyral. fig. 137. 

One male and one female from Campbellpore, taken in May and 
September, 1886. 

Hitherto only a European species. 

ISfi. ScOPULA VINCTALIS. (No. 18.) 

Scopula vinctalis , Wlk. Cat. Lep. net. B. M. xxxiv. p. 1476. 

One female, Campbellpore, May 21, 1886. 

Has occurred also at Aden ; in S. Hindustan and Australia. 

The species seems entirely out of place either as a Scopula or 
among the Scopariidre. In facies it approaches more nearly the 
species of Hydrillodes, Gn. 

Family Scopariidas. 

187. Nomophila noctuklla. 

Nomophila noctuefla , Ld. Pyr. W. e. M. vii. p. 379. 

Tinea noctuella , W. V. p. 136. 

Stenoptery.v hybridalis, Gn. Delt. & Pyr. p. 414. 

Six specimens, from Campbellpore, Abbotabad, and Chittar Pahar, 
April and May, 1886. 

188. Hellula undalis. 

Phaltena undalis , F. E. S. iii. p. 226. 

Scoparia ? alconalis , Wlk. Cat. Lep. Het. B. M. xix. p. 827. 

Scoparia optatusalis, Wlk. Cat. Lep. Het. B. M. xix. p. 1018. 

Leucinodes 1 exempt alls , Wlk. Cat. Lep. Het* B. M. xxxiv. 
p. 1313. 

? Scopula criasusalis, Wlk. Cat. Lep. Het. B. M. xix. p. 1016. 

? Pyralis subtrigonalis, Wik. Cat. Lep. Het. B. M. xxxiv. 
p. 1244. 

Two males from Campbellpore, May and June, 1886. 

WalkePs criasusalis appear to he merely larger specimens with 
more prominent dark grey markings. 
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Family Phycitid^. 

189. Anerastia, ? sp. 

Two examples, probably distinct, from Campbellpore, 26 and 30 
May, 1886, both terribly worn, and without palpi. 

190. Acrobasis nigrescens, sp. n. 

Fore wings blackish grey, with two transverse pale lines; the first 
distinct, white, oblique and slightly curved before the middle; 
immediately beyond this line the costa is broadly darker, and the 
inner margin before it; the second line is grey, submarginal, and 
bordered on each side with darker; fringes grey, with a row of 
black dots at their base ; in the centre of the costa is a paler space 
with two grey wedge-shaped marks below it, each mark containing 
an arrow-headed black spot. Hind wing and fringes dark grey, 
somewhat diaphanous. Head, thorax, and abdomen blackish. 

Expanse of wings 20 milliin. 

One female from Kala Paid, September 1, 1886. 

191. Spermatophthora (?) pulverulenta, sp. n. 

Fore wing grey, powdered with darker, mealy-lookitig, with no 
traces whatever of spots or markings. Hind wing white, with veins 
and hind margin fuscous; head and thorax like the fore wing ; 
abdomen paler. Expanse of wings 18 millirn. 

One female, July 23, 1886, Campbellpore. 

192. Myelois (?) carnea, sp. n. 

Fore wing smooth, dull salmon-colour, with the costa broadly, 
4and the hind margin narrowly, greyish white, intermixed with 
darker atoms ; a tine pale transverse line before the middle, only 
distinct on the inner margin ; with a fine black dot on its outer 
edge above the inner margin; a similar, but sinuous, submarginal 
line, with a black dot before it near the co>ta ; fringes salmon-colour. 
Hind wings white, with the veins and hind margin fuscous; cilia 
whitish ; face and palpi pinkish grey ; thorax and (probably) the 
abdomen salmon-coloured. 

Expanse of wings 18 millirn. 

One female, Campbellpore, June 8, 1886. 

The only example sent being a female, it is impossible to state 
positively to which genus it belongs. 

Myelois convergens , Erscboff, Fedtschenko, Reise, Lep. p. 86, 
pi. vi. fig. 98, and Myelois urbicella t id. fig. 99, both from Turke¬ 
stan, appear nearly related to the present species. 

. 193. Cantheua lucida, sp. n. 

Fore wings pale yellowish olive, with the basal patch, a central 
streak, another beyond the end of the cell, and the extreme hind 
-margin lucid pink. Hind wings yellowish white, with pinkish hind 
margin. Head, thorax, and abdomen yellowish olive. Expanse of 
wings 14 millirn. 

One female only, from Campbellpore, May 26, 1886. 

Possibly only a variety of C. cegnu&alis . 
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Family Crambidas. 

194. Eromene ocellea. (No. 50.) 

Eromene ocellea , Haw. Lep. Brit. p. 485. 

Four males, two females, taken May 25, 1885, at Campljcllpore. 

195. Crambus luteellus. 

Crambus luteellus , W. V. p. 134. 

Two females from Campbellpore, Jane and Juty, 1885, both 
much worn, and decidedly smaller than the specimens from Japan 
in the Brit. Mus. collection. This plain-looking and widely-spread 
insect in appearance more nearly resembles a Chilo than a Crambus . 

196. Ancylolomia chrysographella. (No. 87.) 

Jartheza chrysographella , Wlk. Cat. Lep. llet. B. M. xxvii. 

p. 184. 

Chilo chrysographella , Kollar, Kasehmir, p. 494. 

One female, Campbellpore, July 23, 1886. 

T011TRICINA. 

Family Tortricidje. 

197. CACfKCIA sfmulana. 

Cod ana simvlana , Wlk. Cat. Lep. Het. B. M. xxxv. p. 1801. 

One female, Aprd 27, 1887, Abbotabad. 

The example is smaller than Walker’s type, but otherwise identical. 
The genus Godana must, 1 think, be allowed to sink, as not essen¬ 
tially different from Caceecia , Hub. 

Family Cochylid.e. 

198. Xanthosf.tia innotatana, sp. n. 

Fore wing pale straw-yellow, with faint traces of deep colour; 
otherwise without markings of any kind ; decidedly deflexed beyond 
the cell. Hind wings yellowish grey. Head, thorax, and abdomen 
yellowish. Expanse of wings 24 millim. 

One female, May 6, 1887, Kala Pani. 

TINEINA. 

Family IIybluEID^e. 

199. Phycodes hirudinicornis. (No. 27.) 

Phycodes hirudinicornis , Gn. Noct. ii. p. 389. 

Phycodes hirundinicornis, Moore, P. Z. S. 1881, p. 377* 

Tegna hyblceella , Wlk. Cat. Lep. Het. B. M. xxxv. p. 1810. 

Two specimens from Hassan Abdal, dated July 18th, and another 

from Khairabad, dated 25th. 

200. Phycodes minor. 

Phycodes minor , Moore, P. Z. S. 1881, p. 378. 

One male from Campbellpore, July 19, 1886. 



338 


ON LEPIDOPTERA PROM WESTERN INDIA. [JlHie 5, 


This genus was wrongly assigned by Gurnee a place amongst the 
Nocture. The larva spins a cocoon between leaves, somewhat 
flattened, and of glutinous silk, from the end of which the empty 
pupa-case remains sticking out after the emergence of the itnago. 
Superficially the species have a certain amount of resemblance to 
the Tortrix, Carpocapsa pomonella , but the absence of the fork at 
the base of the submediau nervure of the fore wing prevents its 
admission among the Tortricina. Its more appropriate place would 
seem to be near the beginning of the Tineina, in the neighbourhood 
of the genus Atyckia and its allies. 

Family TineiDvE. 

201. Hapsifera seclusella. (No. 07.) 

Cimitra seclusella , Wlk. Cat. Lep. Ilet. B. M. xxix. p. 780. 

One male, Campbellpore, June 12, 1886. 

Walker’s type in the Brit. Mus. collection is a female, and there¬ 
fore considerably larger than the present specimen. 

202. Alavona barbarella. (No. 81.) 

Alavona barbarella , Wlk. Cat. Lep. Ilet. B. M. xxviii. p. 675. 

One male, July 5, 1886, Campbellpore. 

Family Plutellidas. 

203. Azinis assamensis. 

A Hyponomeuta assamensis , Butler, Trans. Ent. Soc. 1879, p. 6. 

One male from Kala Path, April 28, 1887. 

Mr. Butler's type is from Cacliar. 

204. Hyponomeuta millepunctatellus, sp. n. (No. 105.) 

Fore wing bluish white, with five complete rows of very small, 
black dots, and several intermediate incomplete rows ; costa nanowly 
black at the base; head, thorax, and abdomen like the foie wings; 
thorax with six or eight black dots. Hind wings dark giey, rather 
transparent; fringes paler grey. Expanse of wiugs 22 millim. 

Two females, August 9, 1886, Kala Pani. 

Akin to 11, padi t but easily distinguished by the intermediate ball* 
rows of dots. 

205. AdELA LATIFASC 1 ELLA, Sp. II. (No. 130.) 

One male, August 24, 1886, Thundiani, much worn. 

The fore wings violaceous purple towards the apex, apparently 
paler towards the base, with a broad oblique yellowish-white fascia 
beyond the middle. 

Family Cryptolechiid^e. 

206. Gelechia, sp. ' % 

One male, September 26, 1886, Berham Gully. 

Fore wings pointed ; base of the costa and two blotches, one before, 
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the other beyond, the middle, blackish* The example is so much 
rubbed that it is impossible to say what the ground-colour of the 
fore wings may have been; the head and thorax appear to have been 
whitish. 


2. Descriptions of new Species of Phytophagous Colcoptera 
from Kiukiang (China). By Martin Jacoby, F.E.S. 

[Received May 17, 1888.] 

The specimens now described have for the most part been received 
by Mr. J. II. Leech, from Kiukiang in China, unless otherwise 
stated, and are contained in that gentleman’s collection and in my 
own. 

Sagra eeechi, n. sp. 1 

Dark blue ; thorax remotely punctured, the anterior angles 
prominent; elvtra metallic golden cupreous, depressed below the 
shoulders, finely geminate-punctate-striate, the lateral margins 
violaceous blue. 

Var . Elytra entirely metallic blue. 

c 5 . The posterior femora slightly extending beyond the elytra, 
their upper margin in shape of an acute ridge, their inner surface 
with a large fulvous tomentose patch, the apex with a larger and 
a smaller tooth ; the posterior tibiae curved at the base, their outer 
margin furnished with a long tooth below the middle, the inner 
margin with a smaller one at the same place, the extreme apex also 
produced into an acute point. 

$. The posterior femora not extending beyond the elytra, their 
lower edge provided with a short denticulate ridge, their tibiae simple, 
strongly curved through their entire length. 

Length 3—0 lines. 

Head with a few deep but distantly placed punctures, the space 
between the antennae divided by deep grooves which cross each other 
obliquely ; the clypeus depressed, impunctate. Antenna) half the 
length of the body, dark violaceous, the lower 7 joints shining, the 
Test opaque, terminal joint very long. Thorax subquadrate, scarcely 
longer than broad, the sides slightly concave, the anterior angles 
obliquely thickened and produced outwards, the disk irregularly 
impressed with scattered punctures ; scutellum blue. Elytra broadly 
ovate, deeply depressed within the shoulders, and to a less extent 
below the base and at the sides, the basal margin raised; each 
elytron with 5 or 6 double rows of punctures, more distinctly visible 
anteriorly than below the middle, the interstices finely aciculate 
near the apex. Below shining, without punctures or pubescence. 

This species, one of the most beautiful of the genus, is allied 
to S. petelii and S.jansoni , Baly, but differs from either in the very 

1 It is possible that tins species is identical with S. faJgida, Weber, also from 
China. 
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prominent anterior angles of the thorax, the more sparingly punc¬ 
tured surface of the latter, and other particulars pointed out above. 
From S. petelii the present insect differs further in the possession of 
another tooth at the inner margin of the posterior tibise and in 
the less transversely wrinkled surface of the elytra. The size of the 
species is often reduced to half the general length. A great many 
specimens were obtained of either colour, but differing in no other 
way. 

Criocerts chinensts, n. sp. 

Black ; thorax obscure fulvous, strongly and irregularly punc¬ 
tured ; elytra very deeply and closely punctate-striate, the interstices 
costate and wrinkled near the apex ; femora stained with rufous. 

Length 3£-4 lines. 

Head black, the neck fulvous ; the space surrounding the eyes 
covered with yellow pubescence ; eyes very deeply notched; civpeus 
punctured and pubescent. Antennae extending slightly beyond the 
thorax, black, the third and fourth joints equal, short, slightly 
longer than the second joint, the terminal joints thickened, but not 
broader than long. Thorax subquadrate, widened at the base and to 
a less extent at the apex, the sides moderately constricted, the sur¬ 
face irregularly impressed with larger and smaller punctures, leaving 
a narrow central space generally smooth and impunctate, fulvous or 
rufous ; scutellum fulvous. El) tra without basal depression, deeply 
and closely punctured, especially at the sides, where the interstices 
are costate and transversely raised. Underside and legs black, spar¬ 
ingly covered with grey pubescence; the femora more or less rufous 
at the base. 

d. ckinensis is closely allied to C. rug at a, Baly, from Japan, from 
which it differs in the anteriorly more widened thorax and in the 
much finer punctuation of the latter; in C. ruyata the anterior 
portion of the thorax is rounded and not produced, and the disk is 
very deeply, almost rugosely punctate ; the sculpture of the elytra, 
however, is exactly the same in both insects, but the femora are 
entirely black in 6 T . rug at a. 

Crioceris triplagiata, n. sp. 

Black; head deeply constricted behind ; thorax longer than broad, 
nearly impunctate ; elytra flavous or fulvous, remotely punctate- 
striate, a large ovate spot extending to the middle on each elytron, 
and the apex broadly, black. 

Length 4 lines. 

Head very deeply constricted behind the eyes; the vertex raised 
into two large tubercles; eyes very prominent, deeply notched. 
Antennae half the length of tne body, the four lower joints shining, 
the rest opaque, slightly thickened towards the apex, the joints longer 
than broad. Thorax about one half longer than broad, the sides con¬ 
cave at the middle, the surface without basal suleation, black, very 
shining, with a few very fine punctures near the anterior margin ; 
scutellum black. Elytra with a very faint depression before the 
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middle, the shoulders rounded, not grooved within; the punctures 
distinct, but only .visible at the base near the suture and at the sides, 
the middle of the disk as well as the apex nearly impunctate; the 
lateral margin thickened and accompanied by a row of deep punc¬ 
tures. Underside and legs black, finely pubescent. 

This handsome species will be easily recognized by the pattern of 
the elytra, the large ovate black spot occupying the middle of the 
disk anteriorly, but not extending to either margin ; the apical third 
portion is entirely black, this colour forming a broad transverse sub- 
triangular band, the anterior margin of which docs not quite extend 
to the sides. 

Cryptocephaltjs chinensis, n. sp. 

Reddish fulvous ; the antennae, tibiae, and t;irsi black ; thorax 
with three impressious ; elytra tlavous, strongly punctate-striate, the 
margins, a spot on the shoulder, and a narrow transverse band 
below the middle, black. 

Length 2 lines. 

Head fulvous, with a few very fine, remotely placed punctures, 
the cl vpeus and the space near the inner margin of the eyes Havous. 
Antenna; two thirds the length of the body, black, the three basal 
joints more or less Havous below, the third joint one half shorter than 
the fourth : thorax nearly throe times broader than long, narrowed 
in front, the sides rounded and narrowly margined, the surface 
entirely impunctate, with a distinct oblique depression at each side 
and a very indistinct one at the base, reddish fulvous, very shininir, 
the posterior margin very narrowly flavous; scutellum fulvous, 
margined with brown, strongly raised. Elytra suheylindrieui, parallel, 
bright flavous, regularly punctate-striate on the disk, irregularly 
punctured at the sides, narrowly margined with black, the shoulders 
with a small black spot, and a similarly coloured narrow transverse 
band placed below the middle and extending to either margin ; the 
elytral epipleurae black, distinctly punctured. Below fulvous, finely 
punctured, the outer margin of the tibia* and the tarsi black. 

Of this species, of which I cannot find any published description, 
two specimens arc before rue, which only differ very slightly in the 
elytral black band being more deeply black and extending across the 
suture in one specimen, while in the other this band is slightly inter¬ 
rupted near the suture. (A chinensis , on account of its coloration, 
seems somewhat allied to C. crucipennis , Suffr. 

CoPTOCEFIIALA BIFASCIATA, n. Sp. 

Black ; the basal joints of the antenna; and the base of the tibiae 
fulvous ; thorax transverse, fulvous, impunctate; scutellum fulvous; 
elytra very finely sernipunctate-striate, fulvous; a broad transverse 
baud at the base, and another, variable in size, slightly oblique, below 
the middle, black. 

Length 2i~3 lines. 

rf. Head swollen at the vertex, entirely impunctate, black, very 
shining, the space between the eyes irregularly depressed; the 
Proc. Zool. Soc.— 1888, No. XXIV. 24 
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anterior margin of the epistome triangularly emarginate; jaws large 
and prominent. Antennae black, the three lower joints fulvous, the 
third joint very small, half the size of the second. Thorax three 
times broader than long, the sides nearly straight, the posterior 
margin rounded and produced in the middle, perfectly straight at 
the sides, the anterior margin narrowly raised at the sides ; scutellum 
with a raised central ridge. Elytra very finely and rather closely 
punctured, the punctures arranged in irregular rows near the suture, 
fulvous, the base with a transverse black band extending to the 
suture but not quite to the lateral margin, its posterior edge rather 
deeply indented at the middle, another band, not quite extending to 
either margin and slightly oblique, is placed immediately below the 
middle. Underside and legs black, clothed with yellow pubescence, 
the base of the tiboc fulvous. 

<7. bifasciata , although very closely allied to several almost simi¬ 
larly coloured species (C. nair , Lac., C. kusteri , Kraatz), seems yet 
sufficiently to differ to justify its separation; the first elytral band 
extends quite to the basal and sutural margin, although not quite to 
the sides, and the second band is placed immediately below the 
middle, not so close to the apex as in several allied species ; the 
fulvous base of the tibiee, the rest of the underside being black, will 
also help to distinguish C. bifasciata ; the female has, as is usual, a 
much smaller head. Many specimens were obtained. 

Acrothinium cupricolle, n. sp. 

Metallic blue or green; antennae and legs black; head, thorax, 
and scutellum reddish cupreous, finely pubescent, closely punctured ; 
4 elytra closely punctate-striate, violaceous blue, the suture greenish, 
the lateral margin bright cupreous. 

Length 3 lines. 

Head deeply and closely punctured, strigose on the vertex, the 
latter piceous at the base, the other portion bright cupreous ; labium 
and jaws black ; antennae more than half the length of the body, the 
terminal joints slightly thickened and short, the basal two joints 
more or less fulvous below. Thorax about one half broader than 
long, subcylindrical, the sides nearly straight, slightly narrowed to¬ 
wards the base, the surface sparingly covered with fulvous pubescence, 
bright metallic cupreous, strongly and closely punctured ; scutellum 
metallic greeuish cupreous, pubescent. Elytra with a distinct oblique 
basal depression and a longitudinal groove within the shoulders, 
closely and rather strongly punctured, the punctures arranged in 
closely approached semiregular rows, dark metallic violaceous, the 
suture narrowly metallic green or blue, the lateral margin bright 
reddish cupreous; the surface sparingly clothed with stiff blackish 
hairs. Underside dark blue or greenish, strongly puuctured and 
sparingly pubescent; legs with a slight bluish gloss; the femora 
with a very small tooth; the anterior margin of the thoracic epi- 
sternum convex. 

This beautiful species, of which a great many specimens were 
received from Kiukiang, may be at once known from the only other 
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species of the genus, A. gaschkevitchi , by the colour of the thorax and 
that of the elytra. 

CoUASrOIDES chinensis, n. sp. 

Piceous ; above metallic green ; antennae, labrum, and legs flavous ; 
head finely rugose; thorax remotely punctured ; elytra deeply punc¬ 
tate, the interstices at the sides rugose and wrinkled. 

Length 2\ lines. 

Head with a longitudinal groove on the vertex, closely punctured 
and slightly rugose at the vertex ; clypeus finely punctured, its 
anterior margin nearly straight; labrum fulvous. Antennae two thirds 
the length of the body, very slender, pale fulvous, the terminal joint 
fuscous at its apex ; thorax nearly three times broader than long, 
narrowed in front, the sides evenly but not strongly rounded, the 
surface impressed with some fine punctures which disappear entirely 
at the sides and near the base ; scutelluin irnpunctate. Elytra with a 
scarcely visible depression below the shoulders, the latter prominent, 
smooth ; the disk impressed with rather deep and closely arranged 
punctures, which form very irregular rows, the interstices at the sides 
and at the apex rather strongly transversely wrinkled and rugose ; 
legs entirely tulvous or flavous. Underside nearly black. 

Many specimens, allied to G y . martini , Lefev., and differing in the 
colour of the underside, the differently coloured thorax, and the 
want of the tooth at the femora ; C. femoral is, Lefev., has a strongly 
punctured thorax and differently coloured antennae and tibiae. 

COLASPOIDES OPACA, U. Sp. 

Piceous ; the labrum and the five lower joints of the antennm 
fulvous ; head and thorax metallic green or cupreous ; elytra blackish, 
opaque, the suture and lateral margin narrowly metallic. 

Length 2\ lines. 

Head with a longitudinal groove at the middle, finely and rather 
closely punctured, metallic cupreous or green, the clypeus not sepa¬ 
rated from the face; labrum fulvous ; palpi testaceous. Antemue two 
thirds the length of the body, black, the basal five joints testaceous. 
Thorax transverse, the sides rounded, narrowed in front, the anterior 
angles thickened and acute, the posterior margin oblique at the sides 
aud slightly sinuate, the surface very finely and closely punctured, 
and covered throughout with fine longitudinal strigae ; scutellum 
obscure cupreous. Elytra finely and closely serniregularly punctate- 
striate, the shoulders acute, the base without any depressions, nearly 
black with a very slight metallic tint, the margins very narrowly 
metallic green and cupreous. Underside and legs black, the breast 
tinged with metallic green. 

C. opaca may be at once known from any other species of Colas - 
poides by the finely strigose surface of the thorax and the nearly 
black and opaque colour of the elytra. 

COLASPOIDElS SPINIPES, n. Sp. 

Black ; the basal joints of the antennae, the labrum, and the femora 
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and tibiae fulvous ; thorax and elytra metallic greenish cupreous or 
blue; thorax very finely punctured, elytra closely and more strongly 
punctate. 

<3*. The anterior tarsi dilated; the posterior femora with a long 
and strong spiue. 

Length 3 lines. 

Head with a longitudinal depression at the middle, finely and 
closely punctured ; eyes slightly sinuate, the epistorne separated 
from the face by a transverse groove ; labruin lulvous; antennae 
filiform, two thirds the length of the body, the first five joints fulvous, 
the rest black. Thorax rather long, less than twice as broad as long, 
narrowed in front, the sides rounded, the anterior angles acute, the 
lateral margin narrowly reflexed, the surface finely and not very 
closely punctured, the punctures scarcely stronger at the sides than 
at the middle. Elytra narrowed towards the apex, without basal 
depression; the shoulders narrowly raised and smooth; the disk 
much more strongly punctured than the thorax, the punctures here 
and there arranged in lines ; the interstices slightly rugose at the 
sides near the base. Underside black ; the sides of the breast metallic 
green ; femora rather thickened, fulvous, the posterior ones triangu¬ 
larly dilated at the middle and ending in a long spine; posterior 
tibia) curved at the middle; tarsi black, the anterior and intermediate 
ones widened and elongate. 

Of this very distinct species, greatly distinguished by the long 
femoral spine, there arc two male specimens before me, which do not 
differ from each other except in the greenish cupreous or metallic 
dark blue colour of the upperside ; a smaller specimen, evidently a 
female, has a more transverse thorax and nearly black and simple 
legs, but does not seem to differ in any other way. 

Nodostoma leechi, n. sp. 

Black; above metallic dark violaceous blue; head and thorax 
strongly punctured, sides of the latter angulate at the middle ; elytra 
with the basal portion strongly swollen, moderately strongly punctate- 
striate. 

Length 2 lines. 

Head deeply punctured, strigose on the vertex, the epistorne not 
separated from the face ; labrum and palpi piceous; jaws black. 
Antennae two thirds the length of the body, the three lower joints 
obscure fulvous, the others black. Thorax twice as broad as long, the 
sides angulate at the middle, the surface transversely convex, im¬ 
pressed with deep but not very closely arranged punctures, the 
interstices somewhat raised; in front of the anterior margin is a 
narrow transverse groove; scutellum subpentagonal, impunctate. 
Elytra subquadrate, the base very strongly swollen, bounded by a 
semicircular depression, the shoulders also strongly raised and deeply 
longitudinally depressed within, the punctures rather deep within 
these depressions, fine and arranged in striae on the lower portion of 
the surface $ legs black, the posterior femora with a small tooth. 

Foochan, also Kiukiang. 
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Very closely allied to N. modestum , Jac., from Japan, but differ¬ 
ing in the more deeply punctured thorax, the narrow transverse 
groove near the anterior margin, in the less distinctly angulate sides 
of the thorax, and in the much more strongly raised base of the 
elytra, which forms a rounded tubercle, distinctly visible to the naked 
eye ; there is also a distinct lateral depression visible at the disk of 
the thorax in N. modestum which in N. leechi is absent. About a 
dozen specimens were obtained. 

IIeTERASPIS NITID1SSIMA, n. Sp. 

Metallic green or cupreous clothed with whitish pubescence and 
black erect hairs ; antennae black, the base fulvous ; head and thorax 
strongly and closely punctured. 

Length 3-4 J lines. 

Head closely punctured at the vertex, the latter convex, the epi- 
stomc more remotely and strongly punctate, its separation from the 
face indicated by a small more or less distinct tubercle, its anterior 
margin deeply emarginatc at the middle and at the sides ; lahrum 
smooth, impnnetate, cupreous ; jaws black. Antennae slender, half 
the length of the body, the lower three joints fulvous, the rest black. 
Thorax subevlindrical, the sides strongly defloxed, the anterior angles 
with a smooth tubercle ; the posterior margin straight at the sides, 
rounded and produced at the middle, the surface impressed with 
deep and closely placed punctures, clothed like the head with white 
and black erect hairs ; scutcllum finely rugose. Elytra with a faint 
transverse depression below the base, the shoulders acute and promi¬ 
nent, the surface very closely punctured, the punctures smaller than 
those at the thorax, but intermixed with larger ones, the apex very 
finely punctate, Below closely punctured and pubescent. 

//. nitidissima is *ery closely allied to 77. vestita , Baly, but differs 
in the bright metallic gicen or cupreous general colour ; the latter 
in //. vestita is obscure aeneous ; there arc besides this some other 
differences to be found, the present species having a tubercle placed 
at the middle of the face. There seem to be only females in the 
present collection amongst more than 12 specimens, and I am not 
able to say anything in regard to the two teeth to be found on the 
epistome in the male of 77. vestita ; it is, however, possible that the 
iusect described here is a variety of the last-named species. 

Heteraspis imperialis, Baly. 

All the specimens obtained at Kiukiang, which I must refer to Mr. 
Baty’s species, differ from the type in the more strongly punctured 
elytra, which ha%e the interstices more finely punctured, so that the 
punctuation consists of larger and smaller punctures crowded together. 

Chrysomela japana, Baly. 

Of this species Mr, Leech obtained a great many specimens, which 
prove great variability in regard to the sculpture and also shape of 
the thorax ; the latter has the sides sometimes greatly widened before 
the middle, much less so in other specimens, and the punctuation of 
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the disk is often close, at other times remote and very irregular. 
Most of the specimens in the present collection were obtained at 
Hakodate aud are with few exceptions females, which may be recog¬ 
nized at once by the very curious appendage of the last abdominal 
segment, unique amongst the numerous species of this genus with 
which 1 am acquainted ; this structure consists in a triangular 
acutely pointed kind of sheath, hollowed at its base and placed upon 
the middle of the last abdominal segment ; the pygidium ends in a 
blunt protuberance and seems capable of closing the posterior opening 
of the sheath ; I find no reference to any similar structure in this 
or any other species. The males are much smaller, and the penis is a 
slender curved tube, narrowed and blunt at its apex. The colour of 
the thorax and elytra varies from purplish to blue or green, and the 
latter have two or three more or less distinct longitudinal smooth 
spaces ; wings are absent, 

Chrysomela virgata, Motsch. 

Obtained in numerous specimens at Gensan in Corea. 

Chrysomela obscurofasciata, Jac. 

This species, described by mvsdf in the Proc. Zool. Sue. 1885, 
seems to be only a variety of the preceding species, with which 
it entirely agrees in size, shape, and sculpture; the entire insect is, 
however, dark purplish-blue in colour with an elytral still darker 
band, the latter in C . virgata is reddish cupreous. 

« MELASOMA OCTODEClMPUNCTATA, 11. Sp. 

Metallic greenish, the six basal joints of the antennae, the sides of 
the thorax, and the legs fulvous ; elytra very closely punctured, 
fulvous or testaceous, each elytron with nine rounded black spots 
(1, 3, 2, 2, 1). 

Length 2-3| lines. 

Head finely and closely punctured, greenish aeneous ; antennae 
scarcely extending to the base of the thorax, black, the basal six 
joints fulvous. Thorax three times broader than long, the sides 
broadly flattened, fulvous, the disk metallic green, very finely punc¬ 
tured, bounded at the sides by a deep longitudinal groove, which is 
impressed with deep punctures ; scutellum metallic green. Elytra 
very closely punctured, with traces of longitudinal strim, fulvous or 
flavous ; the suture, a spot at the shoulder, three, placed triangularly 
at the base, two slightly larger ones placed transversely at the middle, 
two below the latter, and another transversely shaped spot wear the 
apex, blackish ; legs entirely fulvous. Underside metallic greenish. 

At first sight this species seems identical with the well-known M . 
20 -punctata, but the insect is quite distinct from the last-named ; 
the sides of the thorax in M . 18 -punctata are much more broadly 
fulvous, and the green colour does not encroach on it except by a 
small spot at each side (as in M. 20-punctata ): but the principal 
difference is to be found in the number, shape, and position of the 
elytral spots; these latter are not elongate but rounded; the six 
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anterior spots are placed exactly as in M. 2Q-punctata % but of those 
placed below the middle the intei mediate spot is wanting, so that 
only two remain, and the last or apical spot is transverse, not elon¬ 
gate as in the allied form ; the elytra are also more closely punctured 
in the present species, and the legs are entirely fulvous. There are 
more than twenty specimens before me, which all show the same 
differences, as pointed out, and can be separated easily from M. 20- 
punctata. 

Phytodecta flavipenntr, n. sp. 

Broadly ovate, pale fulvous ; the terminal joints of the antennas 
and tin* legs Idaek ; thorax very minutely punctured on the disk, 
strongly on the sides; el\tra finely punctate-striate, the interstices 
scarcely visibly punctured. 

Length 2\ lines. 

Head distinctly hut irregularly punctured ; antennae extending to 
the base of tbe thorax, the terminal joints tiansvcrsely shaped, black, 
the lower four joints fulvous; thorax three times wider than long, 
narrowed in front, very minutely punctured, the sides deeply punc¬ 
tate ; setitellnm fulvous ; elytra broad, subquadrate, tbe punctures 
model at el y deep, the interstices extremely finely punctured. 

Tlie piesent species seems to differ fiom any other described Phy- 
fodreta in several particulars: fiom most of them P.flaviprnnis differs 
in the fuLous upper and underside ; P . rufa, Kraatz, which abo has 
the underside red, is larger and the legs ate described ns red with the 
exception of the knees. There are two specimens before me, which 
show no difference, except that the colour in one is paler, and that 
the upper and lower margins of the hi east are black, the latter is 
deeply rugose-punctate. 

Phytodecta tredecimmaculata, n. sp. 

Broadly subquadrate, fulvous ; thorax with three black spots ; 
seutellum black ; elvtra strongly and closely punctured, the punctu¬ 
ation irregular, each elvtron with six black spots ; breast piceous. 

Length 3 lines. 

Head rather closely punctured on the vertex and on the clypeus. 
Antennae entirely fulvous, extending to the base of the elvtra. 
Thorax three times broader than long, the sides evenly rounded, the 
anterior margin broadly concave ; the disk finely and remotely, the 
sides strongly and closely, punctured ; a large black spot is placed at 
the middle, but does not extend to the base, a smaller one is situated 
at each side ; seutellum black, very broad. Etytra suhquadrate, 
convex and short, very closely and distinctly punctured, tlie punctu¬ 
ation not arranged in lines ; of the black spots, which are large, 
one of oblique shape occupies the middle of the base, two, placed 
tiansversely at, and two others, of which the inuer one is sutural, 
below the middle; another sutural spot is placed at the extreme 
apex. Below and the legs strongly punctured, tlie breast more or 
less piceous. 

Foochan. 
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In this species the elytral punctuation, instead of being arranged 
as in most of the allied forms, is irregular and the pattern differs 
from any with which I am acquainted; of the elytral spots, two are 
common to both and placed across the suture below the middle. 

Faropsides nigrofasciattjs, n. sp. 

Fulvous ; head and thorax with two black markings ; elytra finely 
and irregularly punctured, each with two large subsutural spots, 
placed longitudinally, and a sublateral band, abbreviated behind, 
black. 

Yar. 0 . The posterior subsutural spot wanting. 

Var. b . This spot present only. 

Yar. c . Entirely fulvous, the thorax with some small piceous spots; 
ehtra with a small black humeral spot. 

Length 5-6 lines. 

Head finely punctured, with a central impressed groove, fulvous, 
the base with two large black spots, the anterior margin of the 
rlypeus and the apex of the jaws also black. Antenna; short, entirely 
fulvous, the apical joint thickened. Thorax three times broader than 
long, the anterior margin deeply emarginate at the middle, the 
anterior angles strongly produced in front, the sides rounded, narrowed 
towards the apex, the surface minutely and not very clo>elv punc¬ 
tured on the disk, more strongly at the sides; the disk fulvous, with 
two large subquadrate black spots touching the base and leaving a 
narrow line of the ground-colour between them ; scutellum fulvous. 
Elytra convex, widened towards the middle, impressed with rather 
$Uiall punctures, partly arranged in lines, the interspaces also tery 
finely punctured, the lateral margin accompanied by several rows of 
deeper punctures, each elytron with two large elongate spots, placed 
longitudinally near the suture and a longitudinal band (often narrowed 
or interrupted at the middle) extending from the shoulder to below 
the middle near the lateral margin. Underside and legs fulvous, 
the abdomen often spotted with black ; claws appcndieulate, the 
inner division very long. 

Paropsides hieroglypiiica, Gebl. 

Paropsides 12-maculata, Gebl. 

Both these species were obtained at Foochow, and I am very 
much inclined to believe that one is only a variety of the other, since 
I cannot find any differences except that of colour; in P. hierogly- 
phica the elytra have three rows of black spots, if these are connected 
in a certain way the pattern peculiar to P. 12-maculata is produced, 
in the same way as in many species of Cryptocephali ; the underside 
in one species (P. hieroglyphica) is fulvous, in the other black. 

Eustetha thoracica, n. sp. 

Fulvous; the antenn® (the three basal joints excepted), the breast, 
and legs black; head with one, thorax with four, black spots; elytra 
dark violaceous blue, closely and strongly punctured. 
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Var. Elytra obscure fulvous. 

Length 3£ lines. 

Head impunctate, fulvous, the vertex with a black spot; labrum 
black ; palpi fulvous, the penultimate joint incrassate. Antennae only 
extending to the base of the elytra, black, the lower three joints 
fulvous, piceous above, shining, the others opaque, pubescent, the 
second and third joints short, equal. Thorax three times broader 
than long, the sides slightly rounded at the middle, narrowly mar¬ 
gined, the anterior angles thickened, the surface impunctate, fulvous, 
with four black spots placed transversely ; scutellum black. Elytra 
ovate-oblong, metallic dark blue or violaceous, covered throughout 
with distinct punctures of variable size, arranged here and there in 
indistinct lines, of which a short one more deeply impressed is placed 
within the shoulders, and another row accompanies the sutural 
margin ; legs and breast black, the tibiae closely pubescent; abdomen 
fulvous ; mesosternum swollen and tuberculate. 

E. fhoracica may be distinguished from E. jlaviventris , Baly, by 
the want of the thoracic impressions and the colour and markings of 
the same part. 

PHYLLOBROTICA (?) ORNATA, II. Sp. 

Fulvous ; antemue, the upper edge of the femora, tibiie and tarsi, 
black ; thorax bifoveolate ; elytra finely punctured, black, an ovate 
patch at the side and another near the apex, flavous; epipleuric 
extremely small. 

Par. Head black at the vertex, elytra entirely fulvous. 

Length 3 lines. 

Head dark fulvous, impunctate, the frontal tubercles transverse; 
cl vpeus in shape of a triangular ridge. Antenna? slender, filiform, the 
second joint short, the third and following joints nearly equal, the 
three lower ones more or less fulvous below, the rest black. Thorax 
about one half broader than long, the sides straight, slightly concave, 
the posterior angles acute, obliquely cut, the surface with a few minute 
punctures near the base, the latter depressed, with a deep fo\ea at 
each side; scutellum broad, its apex broadly rounded, flavous. 
Elytra finely and closely punctured, somewhat depressed anteriorly 
aloug the suture, the black portion interrupted at the sides by a 
large ovate flavous spot which, commencing a little below the base, 
extends to the middle, but not to the sutural or lateral margin ; 
a somewhat similar-shaped spot is placed near the apex, which it 
does not quite reach, being surrounded by a narrow margin of the 
ground-colour. The underside and the legs fulvous, the femora above 
and the outer edge of the tibiae with a black streak; tibiae unarmed; 
the first joint of the posterior tarsi as long as the three following 
joints together ; claws appendiculate. 

Hab. Foochan. 

Although this species has the general appearance of Phyllobrotica 
and its structural characters, it differs somewhat in having extremely 
small elytral epiplcurse and a longer metatarsus of the posterior legs. 
In the absence of other similarly constructed species I have placed 
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the present insect in Phyllobrotica ; it will not be difficult to recog¬ 
nize by the elytra! pattern. A single specimen of the variety was 
obtained, which differs only in colour. 

Cneor4ne femoralis, n. sp. 

Metallic blue; the head, thorax, and the anterior legs fulvous ; 
antennae fuscous ; elytra greenish blue, closely semirugose-punctate ; 
below pubescent; posterior femora obscure blackish blue. 

Length 4-41 lines. 

This species, obtained by Mr. Leech at Foochan, although very 
closely allied to C. fulvicollis , Baly, seems to differ sufficiently to 
be considered distinct from that species: the present insect is less 
widened posteriorly, the antennae are entirely black, the basal joints 
only are fulvous below ; the thorax is rather less transverse and 
longer, and has often three small fovese placed triangularly on the 
disk, the latter being entirely impunctate; the punctuation of the 
elytra is close and distinct, the interspaces being somewhat rugose 
with traces of longitudinal ridges; the colour of the upper part of 
the breast as well as of the four anterior femora is fulvous ; the poste¬ 
rior femora and the tibiae are obscure dark blue ; the rest of the under¬ 
side is metallic lighter blue, clothed with long yellowish pubescence. 
There seems to be no difference in regard to the structure of the 
antennae in both sexes, but the anterior tibiae in the male are curved 
at the apex and their first tarsal joint is dilated and flattened. Mr. 
Baly gives the colour of the underside in C. fulvicollis as piceous ; 
in a specimen kiudly given to me, the abdomen is dark metallic blue, 
as in the present species, but this colour does not extend to the 
brehst as in C. femoralis ; the posterior femora in C. fulvicollis are 
fulvous instead of dark blue. All the specimens agree in the above 
details: C. elegans from Japan is much smaller, bright metallic 
green, and the punctuation of the elytra is much finer; the latter 
in C. femoralis are of a rather dull bluish colour. 

Luperodes nigripennis, Motsch. 

Two specimens obtained at Gensan I refer to Motschulsky’s species, 
with the description of which they agree perfectly ; the head in the 
specimens I have for examination is fulvous with the space immedi¬ 
ately behind the eyes black (of this the author’s description says 
nothing); the labrum and the antennae are also black, with the excep¬ 
tion of the first two joints of the latter, which are fulvous ; they are 
nearly two thirds the length of the body ; the thorax is twice as broad 
as long, fulvous, the surface impunctate without depressions; the 
elytra are black aud very finely and closely punctured, with their 
epipleurse extending below the middle ; the abdomen is flavous; the 
legs are black, the apex of the femora and the base of the anterior 
tibiae are stained with fulvous. The structural characters of Lupe¬ 
rodes are all present. In the almost useless figure given by Mot- 
schulsky the abdomen is made to protrude largely beyond the elytra; 
whether this is characteristic of all the females of tliis species I am 
unable to say. 
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Laphris emarginata, Baly. 

Of this species there are a few examples contained in the present 
collection, amongst which is a male, which differs considerably in the 
shape of the antennae from the female sex ; these organs are longer 
and their intermediate joints are strongly flattened and triangularly 
dilated, although of the same elongate shape; the broad, black or 
piceous band of the elytra is occasionally of nearly equal width 
instead of being deeply emarginate at its middle as in the type. 

Notes. 

In my catalogue of Japanese Phytophaga (Proc. Zool. Soc. 1885, 
p. 752) several mistakes and omissions have been made, which I 
will here rectify, thus :— 

Lerna melanopa is left out, the species is, I believe, found in Japan. 

Adimonia multicostata , Jac. (p. 755), is identical with Galerucella 
jmnetatostnata, Motsch.; the species belongs, however, to Adimonia. 

Monolepta Jlaviventris, Motsch. (p. 755), should have been placed 
in Mafucosoma. 

According to M. Fairmaire the following species described by him 
from Chinn (187G) are synonyms:— 

Vara Una impress! ascu/a, Fairm., = P, falfaciosa, Stal. 

Lnta iynitincta , Fairm., = Galerucn fu Uni nans, Men. 

Anthraxantha david is, F., = Mimastru cyanura , Hope. 


3. On the Scaling of the Reproduced Tail in Lizards. 

By G. A. Boulengek. 

[Received June 5, 1888.] 

It is a well-known fact that in such Reptiles as have the power of 
reproducing the tail, the scaling of the renewed portion often differs 
considerably from that of the normal organ. It is generally held 
that the difference consists merely in the irregularity of the scaling, 
or in the absence of ceitain tubercles or enlarged scutes which are 
characteristic of the species. Such a view is erroneous. I have 
convinced myself that, in some cases, the aberrant scaling of the re¬ 
produced tail is a reversion to an ancestral form. 

That a tail with heterogeneous lepidosis may be reproduced as such, 
is shown by llatteria ; the dorsal series of compressed tubercles, so 
strikingly similar to that of Cheiydra , is present on the reproduced 
portion, which differs only in the scales not being verticillate. 

That a tail with uniform scaling may be reproduced with diver¬ 
sified scales is exemplified by a large number of Scincoids and some 
Geckoids, which, having a tail covered with subequal scales, develop 
on the new portion a ventral, or both a ventral and a dorsal, series 
of large transverse scutes, such as exist normally in other species of 
the same or of allied genera. 

All Lacertidae, Gerrhosauridee, and Scink-like Anguidre, so far as 
1 am aware, reproduce a caudal scaling true to their type. 
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A very striking example of reversion is exhibited by the Teioid 
genus Gymnophthalmw. It is necessary first to say that this genus, 
though agreeing with the Chalcidine Teiidee in general structure, 
presents the scaling, and a most deceptive appearance, of a Scincoid, 
and has therefore been placed in the latter group, to which it 


A. B. 



Tails of (A) Gymnophtkalmus quadrilineatw and (B) Ophisattrus gracilis, 
with reproduced terminal portion. 

bears, however, not the slightest affinity. Now, the character of 
the reproduced tail, with which I was not acquainted when I 
arrived at iny conclusions respecting the affinities of this genus 
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with Heterodactylus % affords a striking confirmation of the correct¬ 
ness of these conclusions. As may be seen from the drawing 
(fig. A, p. 352), the scaling of the reproduced tail of Gyrnnoph - 
thalmus is that of a lleterodactylus or Cercosaurine Teioid. 

Another example (see fig. B, p. 352) is afforded by the tail of 
Ophimurus ( Pseudo pus ), a genus which 1 have, following Cope, placed 
in the same family as the Slow-worrn (Anyuis). Here we have a 
Lizard with verticillate scales, the tail of which, when reproduced, 
assumes the cycloid scaling of its Diploglossine aud, no doubt 
ancestral, allies. 

According to the taxonomic arrangement of all the older and of 
many modern authors, such tails as are represented in the above 
figures exhibit, on the same individual, a * chasse-croisd ’ of the 
characters of two primary divisions, viz. the “ Cyclosaura ” (normal 
tail of Ophisaurus and reproduced tail of Gymnophthalmus) and the 
“ Geissosaura 99 (nurmal tail of Gymnophthalmus and reproduced 
tail of Ophisaurus). 

It will be useful in future to pay greater attention to the scaling 
of the renewed tails of Lizards, as it may, in some cases, afford a 
clue to the affiuities of genera or species to one another. 


4. Note on the Sternal Gland of Didelphys dimidi at a. 

By Frank E. Beddakd, M.A., Prosector to the Society. 

[Received June o, 1888.] 

At a recent meeting of this Society (see P. Z. S. 1887, p. 527) 
I described the external appearance and the minute structure of a 
peculiar gland in Myrmecobius , situated just above the anterior end of 
the sternum. 

I have now to record the presence of a gland occupying a similar 
position in another Marsupial, viz. Didelphys dimidiata (Wagner). 
Mr. Thomas has directed my attention to the presence of this gland 
and requested me to report upon its minute structure. 

One of the drawings which I now exhibit (fig. 1, p. 354) 
represents the head and anterior region of Didelphys dimidiata and 
shows the position of the sternal gland. 

The second drawing (fig. 2) represents the gland magnified more 
highly. 

The integument in this region appears to the naked eye to be 
entirely devoid of hairs, and the skin is furrowed in various directions. 
The latter figure may be compared with fig. 2 of my paper upon the 
sternal gland of Myrmecobius (P. Z. S. 1887, p. 528). The orifices 
of the glands upon the exterior are by no meaus so plain as in Myrme¬ 
cobius . It is of course possible that the appearance of the glandular 
patch in Didelphys owes its difference from the appearance of the 
corresponding structure in Didelphys to the state ot contraction of 
the skin—caused by the alcohol in which the animal was preserved. 

In Myrmecobius the glandular patch upon the integument had a 
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smooth appearance and the mouths of the glands were widely 
dilated. 

In Didelphys the skin in this region of the body was much 


Fig. 1. 



Didelphys dimidiata. 

Sternal gland, more highly magnified. 


wrinkled, and the mouths of the glands were not apparent. This looks 
very much as if the difference were merely due to the more contracted 
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condition of the integument in Didelphya ; and I cannot find any 
reasons for believing that the integumental glands, which will shortly 
be described, are any smaller in Didelphys than in Myrmecobius . 

Apart, however, from the question as to whether the external 
appearance of the glandular patch in Myrmecobius is really different 
from that of Didelphys dimidiata , there is a close agreement between 
the two species in the microscopic structure of the gland. The 
sternal gland of Myrmecobius is a complex structure. The epidermis 
in this region is greatly thickened and contains numerous sudoriferous 
glands grouped together into ova! masses. Beneath the dermis is a 
large compound gland the structure of which resembles the sudori¬ 
parous glands. 

In Didelphys dimidiata the elements entering into the formation 
of the glandular patch are precisely the same as in Myrmecobius . 
As in that species, there are a few hairs scattered over the surface of 
the gland which are too small and too few to be recognized by the 
naked eye. The same groups of modified sudoriparous glands as those 
which I termed sudoriparous follicles in Myrmecobius occur in Didelphys 
dimidiata . And, filially, underneath the dermis isacompound tubular 
gland which, however, appears to be relatively smaller than in 
Myrmecobius . 

To describe these various glandular structures more iu detail is 
unnecessary, as such a description would be a mere repetition of the 
greater part of my paper upon Myrmecobius. 

It is interesting to find that there exists in both these genera, 
which are not in other respects very nearly related, a glandular 
apparatus having the same anatomical relations and the same 
minute structure l . 

5. Note on a new* Gregarine. 

By Frank E. Beddard, M.A., Prosector to the Society. 

[Received June 5, 1888.J 

The Gregarine described in the present note was found in a 
Perichreta which has recently been sent to me from New Zealand by 
Mr. W. W. Smith. This species occurred in the vesicuUe seminafes 
and in the body-cavity, and is a large Gregarine, reaching a length of 
1 j-2 millirn. I observed three stages in the development of this 
parasite, which I cannot identify with any described form. 

The smallest examples that i observed were about the same size 
as the common Monocystis lumbrici , but cf a different form, which 
is illustrated in the accompanying woodcut. The body is globular, 
and furnished with one or two slender processes usually ot greater 
length ; they are placed (if there are two) one at each end of the 
body, so that the Gregarine has the appearance of a bead strung 
upon a thread. I only observed individuals of this stage in the 
vesiculae seminales. The body-cavity of the Perichceta was crowded 

1 P. Z. S. 1887, p. 527. 
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with individuals of the next stage ; this is characterized by its larger 
size and rather more complicated structure. The general form of 
the body is, however, the same. Tiie drawing (p. 357) illustrates 
this stage, as well as the encysted condition to be presently described. 
The upper part of the figure represents an individual of the second 
stage; the lower part illustrates the encysted condition, in which 
the whole Gregarine is enclosed by a cyst which is limited in the 
figure to the lower process. 

In the second stage the body is limited externally bv a clear mem¬ 
brane of some thickness, which is probably the cuticle ; the coarse 
granules which fill the interior of the parasite are sometimes restricted 
to the globular part of the body, and are sometimes also found in 
one or both of the slender processes. These differences are, however, 
probably due to movements in the protoplasm of the living Gregarine, 
which has been arrested at various intervals. The surface of the 
two processes, and probably of the whole body, is covered with deli¬ 
cate fibres, which generally run obliquely to the long axis of the 
process, as is shown in the diagram (6). Careful focusing shows 
these fibres to be quite superficial, and they are therefore probably 
cuticular. During this stage, and also ill the earlier stages, the 
Gregarine multiplies by transverse fission—a process rure among the 
Gregarinida l . 

The extremity of one of the processes becomes swollen and filled 
with the granules of the entoplasm. Tills swelling increases in size 
until it equals the body of the parent; a process grows out from the 
end opposite to that by which it is attached to the parent; these two 
then probably separate. 

In the third stage the body of the parasite is covered externally 
with a remarkable cyst. Individuals in the encysted condition were 
only met with in the substance of the vesiculee seminales of the 
Perir/iceta. 

The structure of the cyst-membrane is illustrated in the lower half 
of the drawing (e). It is of great thickness upon the one or two 
processes into which the body of the Gregarine is prolonged ; it is, 
however, much thinner upon the spherical region of the body. The 
main mass of the cyst has a fibrous appearance, and imbedded in it 
are numerous bodies which I cannot but regard as nuclei; these 
latter were evident in transverse sections, as well as in glycerine pre- 

I mrations of the entire parasite. The presence of nuclei in the cyst 
eads me to infer that the latter is not (at any rate entirely) formed 
by the parasite; the fibrous portion of the cyst, on the other hand, 
looks as if it were an hypertrophied condition of the fibroid invest¬ 
ment found in the free living parasites of the coelom described above 
as stage 2. 

In some of the encysted parasites there was a single large nucleus 
(a); in others a large number of smaller nuclei; this condition is no 
doubt preliminary to sporulation. Karyokinetic figures were observed 
in the dividing nuclei. 

1 Figured by Ruschhaupt (Jen. Zeitschr. 1885, Taf. xxii. fig. 13) in Mono- 
cystis porrecta. 
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Gregarine from body-cavity of Perivlueta nova-selandirs. 
a t nucleus; b t process of body showing oblique striation of cuticle ; c, posterior 
process ot body to show the outer cyst-membrane enclosing nuclei. 

The drawing is a compound one ; the middle part, of the body and the upper 
process represent, ti free (unencysted) individual; the lower process that 
of an encysted individual. 

Proc. Zool. Soc.—1888, No. XXV. 
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I regret to have no further stages in the life-history of this Grega- 
rine; I have not yet seen any evidence of sporulation, except in the 
division of the nucleus. I propose, however, to publish a fuller 
description later, when I may perhaps have succeeded in discovering 
the formation of spores. 

I think it is clear that this organism is a Sporoeoon , and that it 
belongs to the Gregarinidae; I refer it to the true Gregarines on 
account of its general form, the nature of the granules in the pro¬ 
toplasm, &c. But the cyst is quite unlike anything that has been 
recorded in a Gregarine K On the other hand, in the Myxosporidia 
cysts are met with which are nucleated, and probably therefore 
formed pathologically by the tissues in which the parasite lives. 


June 19, 1888. 

Prof. Flower, C.B., LL.D., F.R.8., President, in the Chair. 

A letter was read addressed to the President by Dr. Emin Pasha, 
dated Tunguru Island (Lake Albert), October 31st, 1887, announcing 
the despatch of further collections of natural-history objects, and 
promising for the Society some notes ou European migratory birds 
observed in that country. 


The following extract from a letter addressed by Mr. E. L. Layard, 
F.Z.S., H.B.M. Consul at Noumea, New Caledonia, to Mr. J. 
Ponsonby, F.Z.S., concerning the distribution of some Land-shells 
of the genus Stenogyra , was read :— 

“Mr. Garrett’s remarks (P. Z. S. 1887, p. 185) on the distribution 
of Stenogyra tuckeri remind me to tell you that he wished me to 
communicate to the Zoological Society the fact that the West-Indian 
species, S . octona, has suddenly turned up here in thousands; how 
introduced none can tell. They are on a coffee-estate at KAnala on 
the East Coast, about halfway to the north end of the island. I 
have made inquiries, and cannot learn that Mons. Evain (presumably 
the planter) ever had any seed coffee from the West Indies. All he 
planted came from Bourbon, and it would be interesting to find out 
whether the species has appeared there also. Mons. Evain’s nephew, 
who collects shells, found it here, and gave it to me as a fine example 
of S, souverbiei, our native species. 1 recognized it at once; but he 
was much astonished on being shown what it was. He says it is in 
thousands. Garrett said that this fact might throw light on the 
distribution of the other species. I have always maintained that 
there was no difference between S. eouverbiei , S . artenois, S. tuckeri $ 

1 Walden burg (Arch. Bath. Anat. 1862) speaks of a nucleated cyst-membrane in 
certain Gregarines of the Earthworm. Butsebli, however (Bronn’s ‘ Thierreick/ 
Protozoa, p. 636, note) is disinclined to believe in Walden burg's statement. It 
may be that Waldenburg has found cysts in Lumbricus like those of Periohata 
described here. 
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and the Ceylon species. I suppose S. octona will soon get down 
here ; I am on the watch for it.” 


Prof. Bell exhibited and made remarks on a specimen of C/erian- 
thus membranaceus in its tube ; this fine example had been obtained 
by Mr. John Murray at a depth of 71 fathoms in Loch Etive. 


Mr. Tegetmeier exhibited and made remarks on the feet of an 
Australian Babbit, supposed to have acquired arboreal habits, and 
made some observations on the change of habits of this Rodent 
since its introduction into Australia. 


Mr. J. B. Sutton, F.Z.S., read a paper on some abnormalities 
occurring among animals recently living in the Society’s Gardens. 


The following papers were read :— 


1. On the Poison-Organs of Trachinus. By W. Newton 
Parker, F.Z.S., Professor of Biology in the University 
College of S. Wales and Monmouthshire. 

[Received June 2,1888.] 


(Plate XVII.) 

Although it is well recognized that the British Weevers (Trachinus 
draco and T\ vipera) are poisonous, most ichthyologists express doubt 
as to the existence of any specific glands m connexion with the 
stinging-apparatus, some even denying altogether the presence of 

such glands. , . T *n 

Before passing on to a description of my own observations, X will 
briefly refer to those of former investigators whose works I have had 
an opportunity of consulting. It must, however, be noted first that 
in both species of Weever the anterior dorsal fin is provided with 
five or six strong and grooved spines, the second and third of which 
are the longest; and a still larger spine is present upon the opercular 
bone, extending backwards, and projecting freely for a short distance 
posteriorly. All these spines are enclosed in a sheath of connective 
tissue, and their apices are sharply pointed; in transverse section 
they have somewhat the form of the letter T, the base of the T 
being anterior in the case of the dorsal, external in the case of the 

° P In 1 1841, P Allman (1)' accurately described and figured the oper¬ 
cular .pine of T. vipera. But he could detect po glMid onJy a 
small pulpy mass in each of the conical cavities, at the base of the 
spine, which he thought might possibly be of a glandular nature, 
» The number, in brackets refer to the liet of works at the end of thie paper. 
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and he simply conjectures that the seat of the virus is in “ the pulpy 
sheath of the spine.’ 9 

The most important observations on the subject which have been 
made by any English naturalist are undoubtedly those of Byerley (3), 
which appeared m 1849, but which have not been credited by many 
subsequent authors. 

Byerley correctly describes and figures transverse sections of the 
opercular and dorsal spines, as well as the position of the glands in 
connexion with them. In examining the microscopic structure of 
the glands, he simply scraped a portion out of its groove with a 
needle and mounted it in water, so that it is not to be wondered at 
that in this respect his conclusions are far from accurate; the “ tubes,” 
“ sacculi,” and “ follicles” which he describes are quite imaginary. 
He was unable to make out any duct, and mentions that the integu¬ 
ment completely covers even the points of the spines in a normal 
condition, but that they are rarely seen thus, as they usually 
protrude for some distance from their loose sheaths. His explana¬ 
tion of the manner in which the secretion is injected into the wound 
is that when the spine is driven some distance forcibly into the 
flesh, the integument which covers it yields to the pressure of the 
wounded parts, and is thus thrust downwards towards the base 
of the spine. In this way the gland must be squeezed with some 
violence, and its contents pass along the grooves of the spine into 
the wound. This unsatisfactory account of the structure of the 
glands led Gunther (13) to doubt the accuracy of Byerley’s con¬ 
clusions, and to consider that the substance which he took for a 
gland was simply “ the poisonous fluid itself, coagulated or hardened 
by the action of the spirits in which the specimen had been pre¬ 
served.” Gunther, moreover, states elsewhere (11) that " no special 
poison-organ has been found in these fishes, but there is no doubt that 
the mucous secretion in the vicinity of the spines has poisonous pro¬ 
perties.” (Comp, also 12.) 

Day (9) also states that nothing certain is known, either as to the 
seat of the poison or the manner of its ejection, and mentions that 
“ it has been surmised that the virus is a secretion or excretion from 
the mucous surface of the loose skin which covers the spines.” 

Couch (5) describes “the skill and precision with which the for¬ 
midable spine of the neck (of T. draco ) is directed to an object of 
fear,” and, without mentioning Byerley at all, states that “ the spines 
of the dorsal fin have also been an object of dread ; but in these cases 
the wound is only accidental, and the fish does not employ them for 
any purpose of injury or defence.” He also states that " it is certain 
that no exudation or discharge of a poisonous fluid proceeds from 
this projecting (opercular) spine.” 

Yarrell (22) quotes Couch, and mentions that the Weever “ strikes 
with great force either upwards or sideways. Pennant states that 
he has seen it direct its blows with as much judgment as a fighting 
cock.” 

Macalister (16) simply states that the Weever H is commonly 
thought to inflict poisonous wounds;” and Seeley (18) speaks of the 
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opercular spine as «* an offensive weapon/* while Seville Kent (15) 
makes similar statements to those of Giinther and Day. 

Turning now to observers in other countries, I find that Cuvier 
(6, 7, & 8) and Bleeker (2; quoted by Dr. Gunther, 13) not 
only deny the existence of a gland, but even state that it is a mis¬ 
take to suppose that the Wee vers are poisonous at all. Cuvier, 
moreover, mentions the dorsal spines only. And as recently as 
1886, Tybring (19) has made the following statement:—“In the 
Norwegian waters there are no poisonous fishes, but it is well known 
that the sting-bull [a local name for the Greater Weever, see Day, 
9], may be dangerous if one happens to run the pointed dorsal fin 
into the finger, or any other part of the body.” 

Canestrini (4) gives a brief reference to Byerley’s paper, and 
acknowledges his conclusions. 

In Wiedersheim’s * Lehrbuch d. vergl. Anatomic ’(20) the following 
passage occurs in the chapter on the integument (p. 20) :—" Weiter 
gehort dahin die unter der Stacheln der Riickenflosse von Trachinus 
liegende Giftdriise. Sie ruht jederseits auf dern Grund vom sack- 
artigen Ilaut-Einstiilpungen, wahreud ihre Ausfiihrunsgange im 
Bereich der Stacheln liegen.” (See also 21.) I am unable to state on 
whose authority this statement is made, as Professor Wiedersheim can¬ 
not at present lay his hands on the paper from which the passage was 
abstracted. But it will be noticed that no mention is made of the 
opercular poison-organ ; and that the description of the glands of the 
dorsal spiues differs considerably from my own observations. 

Before sending in the present paper for publication, a reference 
was given me by Professor Ilubrecht to a work by Gressiu (11), 
and I much regret that I have been unable to obtain a copy, especi¬ 
ally as from its title it is probably an important contribution to the 
subject. But as apparently this work is not known to most English 
ichthyologists, I have been advised to publish my own observations 
independently. 

Structure of the Poison-Apparatus. 

Opercular Organs .—The form of the opercular spine and its rela¬ 
tion to the bony operculum are shown in the accompanying drawing 
(fig. 1, p. 362). A deep groove ( gr ) runs along both upper and under 
surfaces right to the apex ; and where the base of the spine joins the 
operculum the grooves are continued forwards for a short distance 
into small conical cavities (z), entirely surrounded by bone. Fig. 2 
represents the third dorsal spine, which is slightly stouter thau the 
others ; the grooves here also extend from base to apex. 

Both figs. 1 and 2 are taken from T, draco \ the other figures 
(Plate XVII.) refer to T. vipera . I find there is no important 
difference between the two species as regards the structure of the 
apparatus, and have chosen the smaller species for histological exami¬ 
nation, as it requires less decalcification and is more convenient for 
preparation. 

1 I am indebted to Mr. J. J. Neale of Cardiff for a fresh specimen of this fish. 
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In both species distinct glands are present in the grooves of the 
opercular and dorsal spines , and in the former they are very large, 
extending a considerable distance both above and below the spine, 
along the greater part of its length. The glands consist of rela¬ 
tively enormous granular nucleated cells, the structure of which is 
apparently similar in both species. 

Plate XVII. fig. 1, taken from a transparent preparation, shows the 
general form and relations of the opercular glands. Anteriorly both 
dorsal and ventral portions project into the bony cavities already de¬ 
scribed as being present at the junction of spine and bony operculum. 
From this region each gland broadens out to form a large anterior 



Fig. 1. External view of the left opercular bone and its spine. 
x<]g. Side view of the third dorsal spine. 1 

ar. Articulation of opercular bone with hyomandibular. gr. Groove in spine. 
op ' Opercular bone. op.s. Opercular spine, z. Conical cavities in 
opercular bone, continuous with the grooves of the spine. 


lobe, which in its widest pai t consists roughly of about nine or ten 
irregular rows of cells. About halfway along the spine the anterior 
lobe gradually narrows, and ends a short distance from the pro- 
jecting apex of the spine. 

In Plate XVII. fig. 2 a surface view of the apex of the spine is 
shown, indicating the manner in which it usually projects from its 
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sheath, and the two points (x, or) at which the glands are connected 
with the epidermis. It will thus be seen that the end of the spine 
somewhat resembles in its arrangement a hypodermic syringe. 

In order to make out the more detailed structure of the various 
parts, serial sections were taken of both opercular and dorsal organs 
in various planes. The specimens were decalcified, stained with 
borax-carmine, imbedded and mounted in the usual way. 

A transverse section through the line a-h in fig. 1 is represented 
in fig. 4. The spine (op.s.) in this region broadens out on both 
sides of the grooves, which are thus narrower here than they are 
more posteriorly ; the dorsal and ventral glands ( gL ), enclosed in 
their thin membranous capsules ( cp.) t are seen projecting into them. 
The capsule proper is surrounded by a mass of dermal connective- 
tissue (c./.), except where it projects into the groove of the spine : the 
epidermis (ep.) is seen covering the connective-tissue layer externally. 
No special muscles are present in connexion with the glands : the 
fibres shown in fig. 6, inserted into a slight ridge of the spine, be¬ 
long to one of the opercular muscles. 

The glands, which contain no lumen, consist of a number of 
very large rounded or irregular cells ; their contents are granular 
and in most of them one or more distinct nuclei can be seen, many 
of which show indications of recent division. Around the edges of 
the glands smaller—probably immature—cells are present here 
and there in trans\erse sections through this region. The cell- 
boundaries cannot every where be clearly made out, and I am inclined 
to think that in the discharge of their secretion the cells simplg burst , 
their contents passing along the grooves amongst the other cells to the 
exterior. 

With the exception of the smaller number of cells and the differ¬ 
ent form of the spine, the structure of the posterior narrower part of 
the organ shows no important difference from the anterior enlarged 
part. Towards the narrow termination of the gland, however, 
shortly in front of the apex of the spine, in which region the cells 
are smaller, the connective-tissue lying between the gland and the 
epidermis thins out, and the cells of the epidermis and gland become 
continuous with one another (comp. figs. 3, 6, 7, ep., c.t., x). 

Owing to the toughness of the decalcified spine and to the looseness 
of its connective-tissue sheath, it is exceedingly difficult to obtain 
satisfactory unbroken sections in this region, and I have not yet 
succeeded in ascertaining with certainty the manner in which the 
secretion passes to the exterior, but am inclined to accept Byerley’s 
explanation. There can, however, be little doubt that the gland is 
developed as an epidermic involution, the whole of which gives rise 
to secretory cells, so that there is no marked differentiation into 
gland and duct. 

Dorsal Organs .—The arrangement here is precisely similar to that 
seen in the posterior narrow part of the opercular organ. There is an 
expanded part of the gland, which extends along both grooves of 
each dorsal spine, showing not more than three or four cells in a 
single transverse section through the broadest part. A connexion 
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with the epidermis a short distance below the apex can here also be 
made out. 

Fig. 8 represents a transverse section through the first and 
second dorsal spines. The first being shorter than the second, it is 
cut through at a relathelv different level. 

So far as I am aware, there is only a single other case in which 
the presence of an integumentary gland which gives rise to a definite 
secretion has been distinctly proved amongst fishes : I refer to the 
gland of the clasper (ylandula pterygopodii) of male Elasmobranchs 1 . 
But from the similarity in many points between the general arrange¬ 
ment of the poison-organs in Trachinm with those of Thitla&xo - 
phryne 2 and Synanceia 3 , as described by Dr. Gunther, I cannot help 
thinking that a careful histological examination of the “ poison- 
bags ” of these fishes might prove the existence of gland-cells in 
them also. A number of other fishes, which are said to be poisonous, 
might likewise repay further examination. 

It would be exceedingly interesting to ascertain the nature of the 
poison of Trachinus and to obtain more facts as to its effects. An 
account of an experiment which Prof. Allman made upon himself 
is gi\en in the paper already quoted (1). He stung himself in the 
thumb with the opercular spine of a T. vipera , and found that it 
caused most excruciating pain which lasted about an hour and a 
half, as well as swelling and inflammation of the thumb and hand. 
The sw elling lasted for some days, but the paiu on pressure continued 
for more than a week. Sir William Jardine (10) quotes a Dr. 
Parnell as sayiug that the sting gives rise to a “ painful wound, 
which causes the parts to swell and almost immediately to assume a 
dark-brown appearance which remains for 4 to 6 hours.” Couch 
(5) mentions that “ there are instances where, within a few minutes, 
the pain has extended from the hand as high as the shoulder and 
states that the danger is not wholly removed after the fish is dead: 
on this account it is provided by law in some places that the spines 
shall be removed before the fish is offered for sale in the market. 
Allman, however, found that inoculation from a fish about 24 hours 
dead only caused a slight smarting. Byerley (3) describes the 
erection of the dorsal spines and operculum, and with regard to the 
effects of the poison gives the following details:—The acute pain 
caused by the punctures is stated to last usually four or five hours, 
and to leave the parts in a numb and tender state for some time 
afterwards. In some cases acute inflammation follows, causiug 
sloughing or mortifying of the parts around the puncture, and even 

1 See Petri, Zeitschrift f. wiss. Zoologie, Bd. xxx. Brock has described 
some gland-like cells in the curious dendritic appendage which is situated 
behind the urinogenital papilla of Plotosus any ml laris (Zeitschrift f. wiss. 
Zoologio, Bd. xlv., 1887, p. b#2). Comp, also R. von Lendenfeld, on the lumi¬ 
nous organs of Fishes, ‘ Challenger * Reports, vol. xxii. Appendix B. Saville Kent 
(15) states that Uranosrgpus and its allies are provided with poison -glands, but 
does not give liis authority for this statement, 

8 Trans. Zool. fc>oc. vi. p. 437. 8 Fische d. Siidsee, i. p. 84. 
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giving rise to permanent stiffening of the part. In other cases, 
instead of a slough of this kind being produced, intense inflam¬ 
mation of the finger, hand, and even forearm may follow, the lym¬ 
phatic vessels becoming inflamed up to the arm-pit, the glands of 
which become enlarged and painful. Purulent matter is also often 
formed amongst the tissues, and the effects of the poison will some¬ 
times be felt for from three to five months in severe cases. 

Day (9) states that the swelling usually subsides in about 12 hours, 
but mentions one case in which a sailor was incapacitated from work 
for many weeks, and refers to Schmidt (17) as giving further details 
concerning the effects of the virus. 

Mention is also made of the physiological aspect of the question 
in the paragraph already referred to by Wiedersheim (20), where it is 
stated that “ Die Wirkung des Giftes, selbst auf grbss»ere Thiere, ist 
eine starkc. Es afficirt das centrale Nervensystem und das Ilerz 
(Convulsionen, Starrkrampf, Paralyse).” 

Additional evidence as to the effects produced by the sting of the 
Weever is given in many of the works already quoted, but much 
of this, like the accounts one hears from fishermen themselves, is 
not sufficiently authenticated to be of much value. Dr. Day states 
(9) that “ surgeons have found that olive-oil, to which a little opium 
has been added, is most efficacious as a cure.” 

T, vipera is said to be much more venomous than T. draco ; but 
this can probably be explained by the fact that the former has had 
more attention directed to it, owing to its habit of burying itself in 
the sand, when it is liable to be trodden upon by bathers ; whereas 
in the case of the Greater Weever the cases of poisoning are mostly 
confined to fishermen who have incautiously handled the fish when 
it has been brought up in the trawl. 
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EXPLANATION OF PLATE XVII. 

All the figures refer to Trachinus vipera . 

Fig. 1. The whole of the opercular apparatus, drawn from a transparent prepa¬ 
ration mounted entire in Canada balsam. 

Fig. 2. The apex of the opercular spine, showing the manner in which it pro¬ 
jects beyond its sheath. 

Fig. 3. A slightly oblique longitudinal section, taken about through the line 
c-d in fig. 2. The epidermis has broken away, but. the point at which 
the cells of the gland were continuous with it is shown at x. 

Fig. 4. Transverse section through the opercular apparatus taken through the 
line a--b in fig. 1. 

Fig. 5. Transverse section through the narrower part of the apparatus, near the 
apex of the spine. 

Fig. 6. The 20th section posterior to (that is, nearer the apex of the spine than) 
the last, passing through the region at which the involution of 
the epidermis occurs (r); the section i8 slightly oblique, and thus passes 
through the involution at different levels on either side. 

Fig. 7. The 6th section posterior to the last, also passing through the epidermic 
involution. 

Fig. 8. Transverse section through the first and second dorsal spines and 
glands. The first spine being shorter than the second, the section 
cuts it nearer the apex, through its narrower portion. 

The sections were all drawn with the camera lucida to the same scale. 

LIST OF ABBREVIATIONS. 

ar. Articulation of opercular bone with hyom&ndibular. b.v. Blood-vessel. 
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c.p. Capsule of gland, c.t. Connective tissue, df. Dorsal fin. d.s. Dorsal 
spine, ep. Epidermis, gl. Poison-gland, gr. Groove in spine, m. Opercular 
muscles, op. Opercular bone, op.m. Opercular membrane, op.s. Opercular 
spine, pg. Pigment-layer of skin. r. Outer ridge of opercular spine, bh. 
Sheath of opercular spine, .r. Region at which the cells of the epidermis 
are continuous with those of the gland, y. Space between the opercular spine 
and its sheath. 


2. On a Collection of Coleoptera from Korea (Tribes Geo- 
dephaga, Lamellicornia, and Longicornia), made by 
Mr. J. H. Leech, F.Z.S. By H. W. Bates, F.R.S., 
F.Z.S., &c. 

[Received June 5, 1888.] 

During his recent entomological exploration of Japan and the 
neighbouring coasts of Eastern Asia, Mr. J. H. Leech paid a visit of 
six weeks* duration (May-June 1886) to the eastern side of the 
Korean peninsula, and was enabled, though his attention was chiefly 
occupied with Lepidoptera, to obtain a considerable collection of 
Coleopterous insects. His excursions were limited to the hilly 
country in the neighbourhood of Gensan, a district which appears 
never before to have been visited by an entomologist. Our know¬ 
ledge of the products of Korea in this branch was previously con¬ 
fined to the western side of the country, where a small collection was 
made in 1883 and 1884 by Dr. C. Gottsche, and another, somewhat 
more extensive, a little later, by Herr Otto Uenz. The former was 
catalogued and described by Herr Kolbe in Wiegmann’s 1 Archiv 
fur Naturgesch.* in 1886 ; the latter by Ganglbauer in ‘Ilorce Soc. 
Entoin. Rossicse,’ vol. xx. (1886), and by Yon Ileyden in the same 
periodical, vol. xxi. (1887). To the number of species thus recorded, 
viz. 286, Mr. Leech, in the three groups here catalogued, has added 
about 60, making a total of 346, which is, of course, but a small 
fraction of the Coleopterous fauna of the country. It is welcome, 
however, as affording us for the first time a glimpse of the nature 
of the fauna and of its relations to those of Japan and the regions 
of continental Asia to the north and south. So far as it goes 
it points to an essential unity of the Coleopterous fauna with 
those of the Amur and Northern China, and at the same time a 
decided difference between the faunas of Korea and Japan, in the 
same Order of Insects. The difference is twofold—it consists, first, 
in a large proportion 1 of continental Palaearctic genera and species 
being found in Korea but not in Japan ; and, secondly, in the mix¬ 
ture of tropical forms, which is so w r ell known a feature of temperate 
latitudes in Eastern Asia, being of a different nature in the two 
countries, for the proportion of these forms is decidedly less in Korea 
than in Japan, and consists of different genera as well as species. 

1 Of the 100 Korean species here catalogued, no fewer than 42 appear not to 
be found in Japan. Four of the 42 are tropical, not properly Palfearctic, 
forms. 
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This seems to show that the source and perhaps the epoch of immi¬ 
gration of tropical forms have been different for the two countries. 
It is, however, too soon to generalize with confidence on these points, 
seeing that we at present know scarcely a tenth of the species of 
Coleoptera almost certainly existing in Korea. I put forward these 
considerations, suggested by the examination of a large portion of 
Mr. Leech’s acquisitions, chiefly to show that interesting problems 
lie before us in the fauna of this country, and that an attractive 
field lies open for future travellers and residents. 

Fam. ClCINDELIDiE. 

Cicindela chinensis, De Geer, Ins. 4, t. 17. f. 23. 

Two examples, closely resembling the richly-coloured form pre¬ 
valent in Japan. 

Cicindela gemmata, Faldermann, M<Sm. Acad. Petrop. ii. 
(1835), p. 14, t. 3. f. 1; Kolbe, Archiv f. Naturgesch. Berlin, 
1886, p. 164, t. xi. f. 21. 

Taken abundantly at Gensan, and found also by Dr. Gottsche 
between Soul and Fusan. On the Amur it reoccurs as a rather 
well-marked variety. Faldermann described it from Mongolian 
specimens taken by Bung more than half a century ago. To Herr 
Kolbe belongs the credit of resuscitating this species, which had been 
by most authors suppressed as a synonym of G. sylvatica , from which 
it is very distinct. 

Cicindela raddei, Morawitz, Bull. Acad. Petrop. iv. p. 188 
(1862). 

Three examples, agreeing well with the above-cited description. 

Cicindela japanensis, Chaudoir, Bull. Mosc. 1863, i. p. 202. 

Many examples taken at Gensan. Common in Japan and on 
the Asiatic mainland as far south as the Yang-tsze. 

Fam. Carabid^e. 

Carabus van-volxemi, Putzeys, Ann. Soc. Ent. Belg. xviii. 

p.2. 

Gensan. One example only, differing from Japanese specimens 
in the fainter granulations of the interstices, and possibly indicating 
a distinct local variety. 

Carabus tuberculosus, Dejean, Sp. Gen. Col. v. p. 549. 

Gensan, one example. 

Carabus bilbergi, Mannerheim, Hummel’s Ess. vi. p. 25. 

One example, apparently an elongate variety of this species. 

Coftolabrus smaragdinus, Fischer, Ent. Buss. ii. p. 103. 

Two examples of a rich uniform golden-coppery colour, the apex 
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of the elytra sharply bidentate. It agrees in colour with the var. 
pyroclopus , Kraatz, hut seems to differ from it and from all other 
varieties of the species by the distinct but short and tine tooth or 
spine near the sutural apex of each elytron. 

COPTOLABRUS LEECHI. 

C. gehinii ( Fairmaire) quoad formam similis , sed valde differt 
elytris utrinque trixeriatim breviter nigro-tuberculatis tuberculis - 
que {fere eicut in C. schrenckii, Molsch.) inter ee annulo tenui 
ovato concatenatis. Long . 37 millim . J . 

Geusan ; one female example. 

This magnificent species in general form resembles a Damaster , 
with the exception that the elytra are more ovate and convex, and 
quite simple at the apex. The colour of the upper surface is rich 
golden coppery, more brilliant (owing to the sparser sculpture) on 
the head and thorax than on the elytra, which latter are very closely 
rugulose-punctate, or more properly coarsely shagreened, the three 
rows of rather short oblong tubercles, and a row of much smaller 
ones between each pair and along the suture, being shining black. 
The head, with the neck, is long and narrow, the labrum strongly 
sinuated in the middle, the mandibles much elongated, and the 
surface somewhat faintly punctulate and rugulose. The thorax is 
narrow, at the apex not wider than the neck, moderately rounded in 
the middle, and constricted before the base, the hind angles being 
produced, but obtuse at their apices; the surface is faintly and irregu¬ 
larly transverse rugulose. The underside is violet-black and smooth ; 
the underside of the head and prothorax, sides of breast and abdomen, 
and the elytral epipleurse coppery violet. The legs, antennae, and 
palpi are black. 

Scarites sulcatus, Olivier, Ent. iii. 36, p. 7, t. i. f. 11 ; Chau- 
doir, Monogr. Scaritides (1880), p. 80. 

One example, taken at Gensan, of this well-known Indian species. 

ChljENius costiger, Chaudoir, Bull. Mosc. 1856, iii. p. 258. 

Distributed throughout Eastern China, from north to south; Japan 
and Formosa. 

Chl^enius virgulifer, Chaudoir, Monogr. des Chleniens, p. 61. 

Also found throughout Eastern China. 

Chljenius njeviger, Morawitz, Beitr. zur Kaferfaun. Ins. Jesso, 
p. 33, t. i. f. 16. 

North China and Japan. 

ChljKNIUS hospes, Morawitz, l. c . p. 32, t. i. f. 15. 

North China and Japan. 

Anisodactylus signatus, Illiger, Kaf. Preuss. i. 174. 

Found throughout Europe and Siberia and in Japan. It appears 
to be a common insect at Gensan. 
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Anisodactylus tricubpidatus, Morawitz, Beitr. Kaferf. Ins. 
Jesso, p. 66. 

Gensan, several examples. Also found in Japan. 

Harpalus griseus, Panzer ; Dej. Sp. Gen. Col. iv. p. 251. 

A generally distributed species throughout Europe, Northern 
Asia, and Japan. 

Harpalus rugicollis, Motschulsky, Etud. Ent. 1860, p. 5. 

Found also in Japan. 

Harpalus, sp. inc. 

Gensan, one example. Species doubtful. 

Harpalus chalcentus, Bates, Trans. Ent. Soc. 1873, p. 263. 

North-eastern China to the Yang-tsze; Japan. 

Harpalus crates, Bates, Trans. Ent. Soc. 1883, p. 239, note. 

One example. Found throughout Eastern China. 

Harpalus tardus. Panzer, Faun. Germ. Heft 37. f. 24. 

A common Paleearctic species, recorded as occurring throughout 
Europe and Asia as far east as Kulja. 

Two examples, not distinguishable from European specimens. 

Cyrtonotus nitens, Putzeys, Etud. s. les Amara, p. 234. 

Gensan ; apparently abundant. A widely distributed insect 
throughout Northern China and Japan. 

Bradytus brevipennis, Chaudoir, Bull. Mosc. 1844, iii. p. 446. 

Found also in Eastern Siberia. 

Triplogenius ingens, Morawitz, Beitr. Kaferf. Ins. Jesso, 
p. 54. 

Throughout Northern China and Japan. 

Lagarus aberrans, Morawitz, Bull. Ac. St. Petersb. 1863> 
p. 251. 

Also recorded from the Amur and Japan. 

Lagarus sulcitarsis, Morawitz, Bull. Ac. St. Petersb. 1863, 
p. 250. 

Found also in Manchuria and Japan. 

Lagarus nimbatus, Morawitz, Bull. Acad. St. P6tersb. 1863, 
p. 235. 

Also Japan. 

Omaseus rotundangulus, Morawitz, Bull. Ac. St. P6tersb* 
1863, p. 252. 

Also Japan and Eastern Siberia. 
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Omaseus fortis, Morawitz, Bull. Ac. St. PStersb. 1863, p. 252. 
Also coast of Manchuria and Japan. 

Gensan; three examples, agreeing with the Japanese form, but 
somewhat smaller in size. 

Dolichus flavicornis, Fabr. 

Taken in plenty at Gensan. A well-known South-European 
species, extending through Turkestan to Eastern Asia and Japan. 

Anchomenus (Limodromus) magnus, Bates, Trans. Ent. Soc. 
1873, p. 278. 

Found also throughout Eastern China to the Yang-tsze, and in 
Japan. 

Pheropsophus jessoensis, Morawitz, Bull. Ac. St. Petersb. 
1863, p. 322. 

Gensan ; many examples, closely resembling the Japanese form. 
Drypta dentata, Rossi. 

Gensan; a single example, differing from West-European and 
British specimens only in the slightly finer punctuation of the elytra 
and the stronger dorsal furrow of the thorax. I do not find the 
species mentioned in Von Ileyden’s Catalogue of the Coleoptera of 
Siberia (1881). 

Fam. Copridas. 

Scarabasus sacer, Linn., Tar. peregrinus, Kolbe, Archiv f. 
Naturgeschichte, 1886, p. 184, t. xi. f. 20. 

Mr. Leech obtained two examples of this insect, in this eastern 
extremity of its wide range. The Korean variety differs from the 
typical Mediterranean form chiefly in the dark-brown hair-fringes 
of the hind tibia). The species has not hitherto been found in Japan. 

Copris ochus, Motschulsky, Etud. Eutom. 1860, p. 13. 

A common insect in Japan. 

Copris tripartita, Waterhouse, Trans. Ent. Soc. 18/5, p. 74. 
Found also in Japan. 

Onthophagus rugulosus, Von Hey den, Deut^ch. ent. Zeits. 
1886, p. 289. 

Described from examples from the neighbourhood of Peking. 
Mr. Leech obtained a fair series of both sexes at Gensan. 

Onthophagus lenzii, Harold, Abbandl. nat. Ver. Bremen, hr. 
1875, p. 290. 

Also found in Japan. 

Onthophagus fodiens, Waterhouse, Trans. Ent. Soc. 1875, 
p. 75. 

Also a Japanese insect. 
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Onthophagus solivagus, Von Heyden, Deutsch. ent. Zeits. 

1886, p. 290. 

Von Heyden described the male only, from Peking. Mr. Leech’s 
two examples, females, agree very well with the description, but they 
are smaller (8 J millim., Von Heyden gives 10 millim.) ; the head has 
two sharply raised and slightly arcuated carinae; in the male the 
occiput has a short horn. 

Onthophagus-? 

A single example ; indeterminable. 

Oniticellus phan^eoides, Westwood, in Hoyle’s Himalaya, 
Entom. p. 55, t. 9. f. 3. 

The Korean differs from the Japanese form in the transverse 
posterior ridge of the thorax, in fully-developed males, being de¬ 
pressed and crossed by a groove. In this feature they approach the 
North-Indian type-form more nearly than does the Japanese 
variety, in which the elevation described is triangularly elevated in 
the middle. 

Fam. AphodiidjE. 

Aphodius apicalis, Harold, Berl. ent. Zeits. 1861, p. 96. 

Found also, widely distributed, in Japan. 

Aphodius sordidus, Fabr. Syst. Ent. i. p. 16. 

A species distributed throughout the entire Palsearctic region from 
Western Europe (including Britain) to Manchuria and North-eastern 
China, and extending to Japan, according to Waterhouse, in the 
variety 4-punctatus. Korean examples do not differ from West- 
European specimens with which I have compared them. 

Aphodius urostigma, Harold, Berl. ent. Zeits. 1862, p. 1/0; 
id. Mittheil. Munch. 1880, p. 156. 

Found also in Java, Ceylon, and Annam. From the last-named 
locality M. Fleutiaux has sent me a series of specimens under the 
name of A. pallidicornis (Walker), but they agree better with 
A. urostigma as defined by Von Harold. The pygidium is un¬ 
covered and clothed with hairs, a peculiarity not noticed by the 
describer. 

Fam. MELOLONTHIDiE. 

IIoplia rufipes, Motschulsky, in Schrenck’s Reise, p. 133, t. 9. 
f. 4; Kraatz, Deutsch. ent. Zeits. 1879, p. 232. 

A large series of example^ taken at Gensan, nearly all obscure 
and uniform in the colour of the scales of the upper surface. The 
species occurs also on the Amur, and I have examples from the coast 
of Manchuria. 

Serica herzi, V. Heyden, Hor. Soc.Ent. Rossicse, xxi. (1887), 
p. 264. 

Two examples taken at Fusan. 
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Apogonia cuprkoviridis, Kolbe, Archiv f. Naturgesch. 1866, 
p. 193. 

Gensan; four examples. 

The species (if 1 hare determined it aright) differs from A.splen- 
dida (Boh.) of Japan and China in the more arcuated outline of the 
clypeus, which describes the segment of a circle, not flattened as in 
A. splendida , and in the sides of the elytra at their widest part 
having only two instead of four smooth interstices. 

LACHNOSTKRNA DIOMPIIAL.IA. 

L. parallel® ( Motsch .) affinis et simillima , scd differt pyyidio 
valde convexoy ante apicetn bicalloso . Long . 20 millim. 

Fusau ; two examples, <3 . 

Similar to the common Japanese and Chinese L . parallela 
(Motsch.); of similar elongate oblong form, shining black colour, and 
strong but separated punctuation of the head and thorax. The 
males, however, differ greatly: in Z». parallela the pygidium is 
simply and moderately convex, and the apical ventral segment 
transversely convex ; in L. diomphalia the pygidium is bigibbous a 
little before the apex, with a strong marginal groove, and the apical 
ventral segment is large and transversely tumid. 

Lichnosterna morosa, Waterhouse, Trans. Ent. Soc. 1875, 
p. 104. 

Three examples, one black and two piceo-eastaneous. 

Lach nostern a -? 

A single example; undeterminable. 

IIopi.osternuh JAPONicus, Harold, Abhandl. nat. Yer. Bremen, 
iv. 1875, p. 291. 

One example only, a $ , having a longer sternal spine than 
Japanese specimens ; but as the latter vary considerably in the length 
of the spine, it is open to doubt whether the Korean insect is speci¬ 
fically distinct. 


Fam. Rutelid^e. 

Phyllopertha conspurcata, Harold, Deutsch. ent. Zeitschr. 
1878, p. 71. 

Taken abundantly at Gensan. Also found in Japan. 

Anomala rvfocuprea, Motschulsky, Etud. Entom. i860, p. 14 ; 
Harold, Deutsch. ent. Zeitsch. 1877, p. 350. 

All the very numerous examples taken by Mr. Leech differ from 
Japanese specimens in the rather stronger and closer punctuation of 
the upper surface of the body, the punctures on the elytra tending 
to coalesce into transverse rugae. The wide range of colour-vari¬ 
ation is similar in both forms, viz. — 1 (typical and the least 
numerous), coppery red ; 2, brassy-green in different shades; 3, 
Proc. Zool. Soc.—1888, No. XXVI. 26 
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brassy-green with tawny-red elytra glossed with green ; 4, cop¬ 
pery, with coppery-brown elytra ; 5, violet-brown ; and 6, nearly 
black. 

Anomala sieversi, V. Hey den, Horee Soc. Ent. Rossicoe, xxi. 
(1887), p. 266. 

Gensan and Fusan. Abundant also at Kiukiang on the Yang-tsze. 
A species resembling much in colour and pilosity the Japanese' 
Phyllopertha octocostata, Bnrm., which, according to Von Hey den, 
was taken by Herz also in Korea. 

Anomala testaceipes, Motschulsky, Etud. Entom. 1860, p. 14; 
Harold, Deutsch. ent. Zeitsch. 18/7, p. 356. 

One example only, of brassv-tcstaceous colour, taken at Gensan ; 
with elytra] interstices much less opaque than in the Japanese form. 

Anomala orientalis, Waterhouse, Trans. Ent. Soc. 1875, 

p. 108. 

A good series of examples from Gensan, nearly all with uni- 
colorous elytra, one only dark coppery brown ; in other respects 
they do not differ from the Japanese form. 

Anomala ditbia, Ballion, Bull. Moscou, 1870, iv. p. 344. 

I refer with some hesitation a species, of which Mr. Leech took 
several examples at Gensan, to the above. They agree with the very 
insufficient description, if we may suppose that it was drawn up from 
an immature example in which the elytra are "testaceis, ceneo- 
micantibus.” The normal colour of the whole upper surface is rich 
metallic green, in some examples having a more aeneous or golden- 
green tint. It is an oblong densely-sculptured species, and is closely 
allied to the Chinese A. aulax (Wiedm.), from which, in fact, it 
scarcely differs except in its smaller size (12-14 millim.), in the 
underside being wholly dark metallic, and in the absence of any 
traces of pale borders to the thorax and elytra. 

Anomala (Euchlora?) mongolica, Falderrnann, M6m. Acad. 
Petrop. ii. 1835, p. 3 79. 

Many examples taken at Gensan. Found also in Mongolia, on 
the Amur, and in Japan. The species is placed by all later authors 
in the genus or subgenus Euchlora ; but I can discover no single 
point of structure to distinguish it from the typical Anomala {A. 
fritschii and allies), with which it agrees in the angularly dilated 
lower branch of the larger anterior tarsal claw in the male— a cha¬ 
racter, which separates the typical Anomala from Euchlora viridis 
and its immediate relatives. 

Anomala (Paraspilota) impicta. 

Elongato-ovata , glabra, Jlavo-testacea, supra (maculis thoracis 
vagis/uscis except is) impicta antice auro-tincta, subtus torpors 
medio, pedibus aniennisque plus minuses nigris; clypeo lato et 
brevi, antice Itfte truncato medio subsinuato , marginibus alts 
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reflex is; capite toto disperse punctulato; thorace transverso , 
a basi usque ad apicem subrotundatim angustato disperse punc- 
tulato , lateribus vage multi-impresso, marginibus reflexis medio 
basi immarginato piano , angulis posticis valde obtusis ; elytris 
punctato-striatis vix costatis , interstitio 2do lato confuse 
punctato ; pygidio fere Irevi ; pectore breviter sparsim pubes - 
centi. Spina sternalis gracilis , elongata , acuta. Unguis ex- 
teriore tarsorum 4 anticorum sat gracilis, fissus, d 5 . Anten - 
narum clava utroque sex a elongata (in $ vix brevior). 

$. Pygidium versus apicem convexum; segmentum centrale api¬ 
cale breve . 

$ . Pygidium cequaliter modice convexum; segmentum ventrale 
apicale elongatum. 

Long. 14-17 mi Him . 

Gensan; many examples. 

Agrees with the section Spilota (sensu Dejean) in most of its 
characters, but peculiar in the form of its labrum, which is broader 
in the middle and pointed. This character may not prove of the 
importance it, seems when the labrum in all the Anomalce is more 
closely examined than it has hitherto been. Authors seem to have 
followed Erichson in giving it as indexed and emarginated. Such 
species as 1 have dissected prove not to be emarginated, but to be 
rather produced and rounded in the middle of the anterior margin. 
The inflexion which commences nearly from the base is increased 
near the apex, giving the false appearance of emargination when viewed 
from above. 

Mimela splkndens, Gy 11. in Schonh. Syn. Ins. i. 3, App. 
p. 110; 13urm. Ilandb. d. Ent. iv. 2, p. 506. 

Mimela gnschkevitschi, Motschulsky, Etud. Ent. 1857* p. 32. 

Mimela simplex , Bates, Proc. Zool. Soc. 186(3, p. 345. 

A common insect in Japan and Northern Formosa. Mr. Leech 
obtained many examples at Gensan. 

Mimela fusania. 

M. chinensi (Kirby) proxime ajfinis ; aureo- vel teneo-viridis apud 
latera testaceo-translucens, subtus (cum pedibus) testaceo- 
tenea, fusco-cuprea vel Icete cuprea , fere nuda ; clypeo rugoso - 
pun c tula to, fronte et thorace disperse punctulatis hoc crcbre 
minutissime punctulato , line a dorsali lateribusque vage impressis 
margine integro ; elytris sat grosse passim punctatis, costis 
ordinariis distinctis hevibus interstitio 2do lato ; pygidio sculp - 
turis cur vat is discretis medio Ireviore. Long. 14-15 millim. 

Fusan; many examples. 

Exactly similar in form and sculpture to the form of M. chinensis 
(Kir.) met with abundantly on the Lower Yang-tsze Kiang; but 
differing constantly in its darker colour, the Chinese species being 
yellow-testaceous tinged with brassy. It cannot be Mimela lutei- 
pennUy Motsch., Peking, as that species is described as “ abdomine 
testaceo-villoso ” 


26* 
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Popilia indigonacea, Motschnlsky, Etud. Entom. 1853, p. 47. 

A few examples only were taken, at Gensan. Kolbe records it 
as found commonly by Dr. Gottsche on the western side of Korea. 
Originally described from examples taken near Peking. It is scarcely 
more than a local var. of P. cyanea , Hope. 

Popilia atrocaerulea, n. sp. 

P. indigonacese similis , sed convenor , ehjtris bast angustioribus 
pygidioque albo - bifasciculate. Ccprulescenti-ntgra, polita , 

thorace toto (disco posteriore subtilius) punctato ; elytris utrin- 
que props basin hand pro/unde rugoso-foveatis , interstitAo 2do 
basi confuse multipunctato et rugoso t versus apicem punctis 
mullo paucioribus , deinde usque ad callum humeralem striis 
punctulatis 4 mediocriter impressis; pygidio transversim {disco 
posteriore spar sius) punctufato-rugoso; processu sternali b retd ore 
et obtusiore; corpore subtus nigro, nitido. Long. 11-13 millim. 

Var. Elytris utrinqve macula magna triangulari (versus apicem plus 
minusve extensa ) fulvo-castanea. 

Gensan and Fusan ; a very large number of examples. 

The white pubescent spots of the pygidium distinguish this species 
from P. indigonacea and cyanea , more conspicuously than the nar¬ 
rower base and more convex surface of the elytra. P. ccerulea 
(Boliem.) of Hong Kong (recurring in Formosa in numerous colour- 
varieties) is a much smaller insect (10| millim.), and distinguished 
by the very deep foveae near the base of the elytra, the much deeper 
striae, and the short and almost uniseriate puncture-row of the second 
interstice. 

Of the variety there are several examples (from Fusan) in Mr. 
Leech’s collection ; others, with the castaneous spot clearer and larger, 
were taken by A. Adams, either in Korea or on the coast of Man¬ 
churia a little farther north. 

Von Heyden records P. adamas , Newm., from Korea ; but this is 
an Indian species, widely different from the above, having white 
pubescence, partly lying in a broad groove, on the sides of the thorax. 

Popilia bogdanowi, Ballion, Bull. Moscou, 1870, iv. p. 345. 

A small species (9—1millim.), taken at Gensan ; agrees very 
well with the above-cited description. It is closely allied and similar 
to the Javan P. biguttata (Wiedm.), and like that species destitute 
of fovese near the base of the elytra. 

Adoretus tenuimaculatus, Waterhouse, Trans. Ent. Soc. 
1875, p. 112. 

Gensan. Common in Japan. 

Fam. Cktoniidae. 

Glycyphana cupreola, Kraatz, Deutsch. ent. Zeitschr. 1879, 
p. 243 et seq. 

A series of examples from Gensan, differing little amongst them¬ 
selves inform, colour, or sculpture, though considerably in pubescence. 
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agree very closely with two male examples from the Amur, which 
I identify with G . viridiopaca var. cupreola of Kraatz described 
from the same locality. They all differ, in both sexes, from &. 
viridiopaca , G. bemoni , and G. pilifera very strikingly in the shallow 
emargination of the thorax adjoining the scutellurn. In colour they 
differ also from those species in being coppery with more or less of 
an aeneous tinge, more or less subopaque above and brilliant beneath ; 
the tarsi, and sometimes the tibise, dark brassy greeu. An example 
from Fusan differs from those above described in being dark coppery 
brown above and densely hairy, the hairs short and erect on the 
thorax, longer and looser on the elytra. 

Glycyphana pilifera, Motschulsky, Etud. Entom. 1860, p. 15. 

Fusan. Common throughout Japan. 

The single Fusan specimen resembles the Yezo form in the dark 
colour of the four anterior tarsi; in all specimens from the southern 
islands of Japan which I have examined the tarsi of all the legs are 
rich coppery like the under surface of the body. 

Glycyphana jucunda, Faldermann, Mem. Acad. Petrop. ii. 
p. 386. 

The numerous examples are in a discoloured condition, and it is 
not possible to ascertain whether they belong to the North-China 
type-form or to the Japanese variety (G. jucunda var. argyrosticta), 

Glycyphana kuperi, Schaum, Trans. Ent. Soc. (3 ser.) v. 
p. 69, t. 8. f. 6. 

Gensan ; two examples. Found also on the Lower Yang-tsze. 

Glycyphana fclvistemma, Motschulsky, Schrenck’s lleise, 
Ins. p. 135. 

Gensan. Spread over Eastern Siberia, Northern China (to the 
Yang-tsze), and Japan. 

Cetonia seulensis, Kolbe, Archiv f. Naturgesch. 1886, p. 194, 
t. xi. f. 29. 

Gensan ; many examples of both sexes. The strong sinuation of 
the side of the thorax preceding a prominent hind angle, on which 
Herr Kolbe lays stress, is variable. I find scarcely anything, except 
the denser sculpture, to distinguish the species from C. brevitarsis , 
Lewis, and both so closely resemble the Europseo-Siberian C. mar - 
morata that they can scarcely be considered more than slight geo¬ 
graphical varieties of that species. The sides of the clypeus are, 
as iu (7, marmorata , scarcely elevated (not carinated as in C.Jloricola , 
Hbst., and its subspecies). ’ The pygidium is extremely closely rugu- 
lose and not convex in either sex; the abdomen is longitudinally 
concave in the male. 

Cetonia submarmorea, Burm. Handb. d. Ent. iii. p. 460. 

Gensan ; two examples. Common in Japan. 
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Trtchius succinctus, Pallas, Ic. Ins. p. 18, t. A. f. 19; Bur- 
meister, Handb. d. Ent. iii. p. 758. 

A species of wide distribution in Eastern Siberia and extending 
to Japan. 

Fam. Prionid^e. 

Prionus insularis, Motschulsky, Etud. Entom. 1857, p. 36, 

1861, p. 21. 

A common species in North China and Japan. 

A3gosoma sinicum, White, Cat. Long. Col. Brit. Mus. p. 30. 

Also found in Japan and North China. 

Fam. Cerambycidae. 

Spondylis buprestoides, Linn. Syst. Nat. xii. 2, p. 021. 

A widely distributed and well-known Paleearctic insect, from 
Western Europe to North China and Japan. 

Asemum punctulatum, Blessig, Hor. Soc. Ent. Ross. ix. p. 182. 

Two examples from Gensan, closely agreeing with a specimen with 
which I have compared them from the Amur, whence Blessig ob¬ 
tained the species. It appears to be peculiar to this part of Asia, 
but, like the other species of the genus, it is scarcely more than a 
local variety of the European A . striatum . 

Criocephalus rusticus, Linn. Syst. Nat. xii. 2, p. 034. 

* Has a range precisely similar to that of Sjwndylis buprestoides. 

Distenia japonica, Bates, Ann. Mag. Nat. Hist. (4) xii. p. 155. 

Apheles gracilis, Blessig, /. c. 

Extends to the Amur and Japan. 

Leptura (Pidonia) gibbicollis, Blessig, Ilor. Soc. Ent. Ross, 
ix. p. 258. 

Found also on the Amur and the coast of Manchuria. 

Leptura succedanea, Lewis, Ann. Mag. Nat. Hist. (5) iv. 
p. 464. 

Found also in Japan. 

Leptura cincta, Fab. Syst. El. ii. p. 356. 

Ranges from Western Europe through Siberia to Korea, but 
apparently not extending to Japan. 

Leptura atra, Fab. Syst. Ent. p. 197. 

Range similar to that of L . cincta. 

Leptura (Stenura) arcuata. Panzer, Faun. Germ. 8.12. 

Range same as the two preceding. 
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Callichroma bungii, Falderm. Mem. Ac. Petrop. 1835, ii. 
p. 433, t. 5. f. 5. 

A species, in its typical form with red thorax, confined to Northern 
China, Mongolia, and countries to the north and east. It has not been 
recorded from Japan. In Southern China a local var., entirely black, 
is found. 

Polyzonus fasciatus, Fabr. Sp. Ins. i. p. 232. 

Nearly the same range as the preceding. 

Clytus capra, Germar, Ins. Sp. Nov. p. 518. 

Spread throughout the Palaearctic region from Western Europe 
through Siberia, but apparently not extending to Japan. 

Clytanthus peebejus, Fabr. Sp. Ins. i. p. 243. 

Same range as the preceding. 

Fam. La mi id.*. 

Lamiomimits gottsciiei, Kolbe, Archiv f. Naturgesch. 188f>, 
p. 224, t. xi. fig. 39. 

A genus, so far as at present known, peculiar to Korea. Judging 
from the description Lamia adelphu, Ganglbauer fllor. Soc. Ent. 
Iioss. xx.), published about the same tune as Kolbe’s, is probably 
the female. 

Lamia textoh, Linn. Syst. Nat. ed. x. p. 392. 

Found from Western Europe through Siberia to the Pacific ; but 
not yet recorded from Japan. 

Anopeophora (Melanauster) chinensis, Forster, No*. Spec. 
Ins. 1771, p. 39. 

A common and well-known Chinese species, found also in Japan. 

The genus Melanauster agrees with Anoplophora in all essential 
points of structure and the style of markings is fundamentally the 
same ; the only difference is the distinctly-formed tubercular pro¬ 
minence on the mesosternum in Melanauster , which in Anoplophora 
exists only in a rudimentary state as a slight elevation. 

Mesosa myops, Dalm. in Schonk. Syn. Ins. i. 3, App. p. 168. 

A widely distributed Palaearctic species, ranging from Finland 
through Siberia to the Pacific coast. If appears to he represented 
in Japan by M. japonica (Bates), and the single Korean example 
seems by its tawny yellow markings to be in some degree intermediate 
between the two. 

Mesosa hirsuta, Bates, Jouru. Linn. Soc., Zool. xviii. p. 244. 

A very distinct spetltes, known at present only from Japan and 
Korea. 
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Makchotypa fuligino8a, Kolbe, Archiv f. Naturgesch. 1886, 
p. 221, t. xi. f. 38. 

A northern representative of a tropical genus common to the Indian 
and African regions. It is possibly the Tylophorus wulffussii of Blessig 
(Ilor. Soc. Ent. Ross. ix. p. 245, t. vii. f. 3), but the description 
does not fit in essential points. 

Agapanthia amurensis, Kraatz, Deutsch. ent. Zeitschr. 1876, 
p. 115. 

Found also on the Amur. 

Saperda gebleri, Falderm. Mem. Acad. Petrop. ii. (1835) 
p. 434, t. 5. f. 6. 

Northern China and Korea. 

Oberea vittata, Blessig, Ilor. Soc. Ent. Ross. ix. p. 255. 

Amur valley and Eastern Manchuria, according to Blessig. Mr. 
Leech met with male examples only at Gensan. 

Oberea marginella, Bates, Ann. Mag. Nat. Hist. (4) xii. 
(1873) p. 390. 

Found also in Japan. 


4 3. On some new Species of Coleoptera from Kiu-Kiang, 

China. By H. W. Bates, F.R.S. 

[Received June 9, 1888.] 

The following are descriptions of the new species of Gicindelidce 
and Carabidae contained in the first arrivals from Mr. Leech’s 
collector (Mr. Pratt), who is now exploring, entornologically, the 
valley of the Yang-tsze-Kiang. 

Cicindela lobipennis. 

C. ovipenni (Bates) affinis : differ t> inter alia , elytrorum humeris 
latius rotundatis, apice utrinque lobato-productis. Fusco-cuprea, 
opaca , labro virgulaque transversa elytrorum discoidali Jlavis , 
labro medio quadratim producto unidentato lateribus parum 
, sinuate: capite thorace latiore inter oculos concavo longi- 
tudinaliter striato, occipite vermiculato-rugoso: thorace fere 
piano, quadratOy carina laterali verticaliter arcuata , to to 
vermiculato-strigoso: elytris elongato-ovatis, lateribus acute 
carinatis , epipleuris latis intus obliquatis paullo ante apicem 
terminatis ibique margine subito depresso , apice ipso producto, 
quasi lobato: palpis antennisque basi viridi-ceneis. Prothoracis 
episterna undique undulato-rugosa. Corpus subtus obscure viridi- 
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<eneum; pedes rufo-cuprei, tarsis viridi-aneis. Metasterni 

episterna brevissima. Long. 18 millim. 

Kiu-Kiang, one female example only. 

Carabus (Coptolabrus) AUGUSTUS. 

C. lafossei longior et minus convexus , thorace (violaceo) et elytris 
(obscure viridibus) splendidissime late igneo-cupreo marginatis. 
Caput angustum, nigrum , postice parum rugulosum , viridi-aura - 
turn ; thorace elongato , medio rotundato-dilatato nee angulnto , 
postice sient in C. lafossei sinuatim august at o y disco violacco 
opaco subtiliter Iransversirn undulato-striato: elytris valde 
clongato-ovatiSy dimidio basali vix convexis, apice bimucronatis, 
utrinque triseriatim tuberculutis, tuberculis magis ovatis nigris, 
interspatiis subtilissime alutaceis, opacis et sparsim minute tuber - 
culatisy tubercu/isque paullo majoribus in seriebus fiexuosis 
quatuor ordinatis. Subtus , antenn<t y palpi et pedes chalybeo - 
nigra . J. Tarsi antici articulis tribus mediocriter dilatatis, 
subtus spongiosis. Long . 43-4(3 millim. 

Kiu~Kiang. Many examples. 

Var. C. ignimitella. —Paullo magis convexus , thorace antice et 
postice magis angustato (omnino igneo-cupreo emeto) elytrisque 
nigris aurescenti-riridi marginatis , tuberculis angustioribus et 
convexioribus. Long. 40 millim . 

Fu-chau. Two examples. 

The \ery minute sculpture ami opacity of the depressed parts of 
the elytra cause the shilling black tubercles to stand out in more 
conspicuous relief than in L. lafossei and its var. ctelestis, the 
minute irregular tubercles as well as the waved row (down each 
interstice between suture and lateral border) of rather longer tuber¬ 
cles being quite distinct from the ground-sculpture. The fiery 
metallic border of the thorax is furrowed with transverse rugae 
coarser than those of the opaque violet-coloured disk. 

Carabus kiukiangensis. 

C. fiduciario (Thoms.) proxime affinis, elytris similiter punctato- 
striatis et utrinque tricatenatis, thoraceque rvguloso-punctulato, 
sed differt striarum inf erst it iis crassioribus catenarumque tuber¬ 
culis multo latioribus plerumque ovatis ; differt autem antennis 
<3 multo longioribus (media elytra attingentibus) articulisque 
quinto et sexto apice infra valde nodosis. Niger vix eenescens, 
parum nitidus , thorace quadrato-cordato , ante medium valde 
rotundato et postice fortiter sinuato , angulis posticis sicut in 
C. fiduciario obtuse productis / tibiis anticis <3 $ intus simpfi- 
cibus , Long. 32-33 millim. 

Kiu-Kiang, Yang-tsze. 

Lebia ccelestis. 

Lata, mediocriter convex a, flavo-testacea, elytris subviolaceo - 
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azureis, capite supra (cum labro mandibulis et palpis ), antennis 
(articulo basali fiavo excepto ), abdomine apice , genubus, 
a/nce etf f arsis nigris: capite sparsissime punctulato, fronte 
utrinque vage rugato: tkorace latissimo lateribus late explanati* 
et rotundatis, loboque basali distincte producto, wo? perspicue 
sparsissime punctulato: elytris quadrato-ovatis , apice sinuato- 
truncatis, angulis exterioribus valde rotundatis, subtiliter punc¬ 
tulato-striutis, mterstiliis fere planis subtilissime sparsim 
punctulatis . Lonp. 10-13 millim . ? • 

Kiu-Kiang. Many examples. The lobes of the mentum are 
furnished with narrow epilobes; the species would therefore belong 
to Chaudoir’s group Lampriades , but the very broad and strongly 
pectinated tarsal claws and all other characters are those of the 
typical Lebicd . The penultimate tarsal joint is bilobed or, at least, 
very deeply emarginated. 

Lebia chrysomyia. 

Oblongo-ovata , rvfo-testacea , elytris aurescenti-vi rid thus : capite et 
tkorace vagissime sparse punctulato-rugosis: tkorace transverse, 
lateribus late explanato-reflexis rotundatis , postice paullo 
angustato , lobo basali breviter producto : elytris sat prof unde 
punctulato-striatis , interstitiis convexis subtilissime sparsim 
punctulatis , apice sinuatim truncatis extus rotundatis . ZVirsi 
articulo quarto longe bilobato , unguibus mediocriter latis, denti- 
culis sat longis 5-6. Subtus sparsim pififero-punctulata. 
Long. 9 millim. 

Kiu-Kiang. Much resembles certain Mexican species of Loxopeza, 
a genus founded chiefly on the oblique position of the anterior tarsal 
joints of the male. The examples of L. chrysomyia appear to be 
females. 

Lebia caligata. 

Oblongo-ovata , nigra, antennis , partibus oris , tibiis, tarsis ventreque 
medio piceo-rufis, femoribus fiavis apice nigris: capite et 
tkorace sat crebre punctatis hoc disco Ueviore et vage ruguloso: 
tkorace mediocriter lato, lateribus minus explanaiis , rotundatis 9 
postice rectis , angulis poslicis rectis , lobo basali angustiore et 
longius producto: elytris prof unde striatis, striis vix perspicue 
crenulato-punctulatis, interstitiis convexis sparse punctulatis . 
Tarsi articulo quarto breviter bilobato, unguibus dilatatis, denti- 
culis parum elongatis 5-6. Subtus pilijero-punctata. Long . 9 
millim . 

Kiu-Kiang. Allied, and similar, to the Japanese L. fusca and 
L . duplex, but differing essentially from both in sculpture, colour of 
the legs, and form of the thorax. 

Lebia xanthophana. 

Magna, fulvo-testacea, tkorace disco infuscato, capite supra et infra 
prosternoque medio nigris, antennis et partibus oris rufo- 
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testaceis: capite sparse vage strigoso et punctulato: thorace 
minus transverso , subrotundato > antice magis quam entice angus- 
tato , angulis posticis rectis sed apice obtusis , lateribus late 
explanato-rejlexis; dorso undulatim baud acute striguloso : 
elgtris elongato-oblongis , postice paullo latioribus , apice arcu~ 
atim truncatis, angulis acutis , subproductis , acute ef pro/unde 
subpunctulato-striatis , interstitiis parum convexis sparsissime 
punctulatis, tertio punctis setiferis qualuor , octavo postice vafde 
dilatato et in dilatatione bistriato. Tarsi articulo quarto 
valde bilobato , unguibus latis 10-11 pec tin at is. Venter setifero- 
punctu/atus . Long. 14 millim. $ . 

Kiu-Kiang. One example. 

COLPODES SUPKRLITA. 

C. amoBnee ( Cftaud .) simillima , serf differt elytris apice prope 
suturam rotundatis anguloque suturali baud dent a to. Long . 
11 millim . 

Kiu-Kiang. Of similar elongated subdepressed form to the 
widely-distributed Asiatic C. aituena, Chaud. ( splendens , Moraw.), but 
differing in the form of the sublobular apex of the elytron, which in 
the latter is truncated near the suture, with dentate sutural angle, 
and, in C. superlita , simply rounded. The whole insect in both 
species is ruddy testaceous, with the surface of the elytra (i . e. ex¬ 
cluding basal folds and epipleura;) brassy green. 


4. Report on a Collection of Echiuoderins made at Tuticorin, 
Madras, by Mr. Edgar Thurston, C.M.Z.S., Superin¬ 
tendent, Government Central Museum, Madras. By 
Professor F. Jeffrey Bell, M.A., Sec. R.M.S, 


[Received June 5, 1888.] 


As the Society did me, last year, the honour to publish a report 
on a collection of Echinoderms from the Andaman islands 1 , I hope 
they will accept a notice of a collection from the opposite, or western, 
side of the Sea of Bengal. The specimens were collected in the 
course of last year by my friend Mr. Edgar Thurston, C.M.Z.S., 
who has presented a large number of them to the British Museum. 

Before proceeding to give a list of this well-prepared series of 
specimens, I may be allowed to remind the student of the recent 
appearance of a memoir on the Echinoderm fauna of the Island 
of Ceylon *, from which it is to be gathered that fifty-four species 
of Echinoderms are known from Ceylon. Shortly after the distri¬ 
bution of that memoir, my respected correspondent, M. de Loriol, 
was kind enough to write and tell me of four other species ot 


i 

8 


P Z.S. 1887, p. 139. 

Scientific Transactions of the Royal 


Dublin Society (2), iii. p. 843 et seq. 
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Echinoids, all of which had been collected at Aripo by M. Alois 
Humbert. Of these four (Phyllacanthus annuli/era, Temnopleurus 
reynaudi, Clyp easier humility and Laganum depressum), 0. humilis 
has been found by Mr. Thurston. 

Of the Echinoderms collected by Dr. John Anderson, F.R.S., in 
the Mergui Archipelago, reports on the Ophiuroids by Prof. Martin 
Duncan, F.R.S., and on the Holothurians by myself have alone 
appeared as yet 1 ; these, as well as the forthcoming reports by 
Dr. H. Carpenter and Mr. Sladen, should be consulted by the 
student who desires to make himself acquainted with the Echiuo- 
derm fauna of the Indian Ocean. 

I shall probably best serve the cause of brevity and clearness if I 
follow the arrangement of the Andaman Report, and give first a list 
of the species collected, and then some notes and descriptions of the 
new species. With regard to some of the Temnopluroid forms and 
a new Ophiuroid, apparently allied to Ilemieuryaley I reserve an 
account till I can deal with them in monugraphical detail. As 
usual, there are a few Holothurians which cannot be at present 
satisfactorily determined. 


I. Crinoidea. 

1. Antedon palmata, Mull. | 3. Actinornetra parvicirra, Mull. 

2. -reynaudi, Mull. | 


II. Asteroidea. 


4 4. Echinaater purpureus, Gray. 

6. Linckia lawigata, Gmelin. 

6. Antherea pentagomila, Lamk . 

7. Oreaster lincki, be 111. 

8. -superbuB, Mobius. 

9. -tliurstoni, ep. n. 


10. Asterina cepheua, M, Tr. 

11. Liudia hardwickii, Gray. 

12. -xnaculata, M. Tr. 

13. -sp. (young). 

14. Aetropecten bcmprichii, M. Tr. 

15. - Bp. (young). 


III. Ophiuroidea. 


16. Pectinura gorgonia, M. Tr . 

17 . -intermedia, Bp. nov. 

18. Ophiocoma erinaceus, M. Tr. 

19. Ophiothrix longipeda, M. Tr. 


20. Ophiothrix nereidina, Lamk. 

21. Opliiomaza oaoaotica, Lyman . 

22. Ilemieuryalid. 


IV. Echinoidea. 


23. Temnopleurus toreumaticus, 

Lethe. 

24. ' Temnopleuroid. 

. 25. Salmacis bicolor, Ag. 

26. -dussumieri, Ag . 

27. -sulcata, Ag. 

28. Stomopneustes variolaria, Lamk. 

29. Eohinometra lucunter, Leske. 


30. Clypeaster humilis, Leske. 

31. Lagamnum decngonale, Less. 

32. Echinodieeus biforis, Gm. 

33. Ecbinolampau oviformis, Gm, 

34. Loyenia elongata, Aud. 

35. Rhinobris8U8 pyramidalis, A, Ag. 

36. Brissus unicolor, Leske. 

37. Metalia sternalis, Lamk. 


1 Journal of the Linnean Society, Zool., vol. xxi. pp. 26 and 86. 
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V. Holothuroidea. 

38. Haplodactyla australis, Semp. 41. Holotliuria monacaria, Lesson, 

39. Holothuria atm, Jdrjer. 42. -vagabunda, Selenka. 

40. -inarroorata, Jayer. 

Notes and Descriptions. 

Oreaster thtjrstoni. 

A triplacanthid form, with the spines, except the five apicals, as 
a rule poorly developed. 

R=2’7 r. Disk moderately elevated; lophial spines only just 
indicated ; a spinous tubercle on both supero- and infero-marginal 
plates, very rarely more than one; no spines on the ventral plates. 
The arms rather short, wide at their base; marginals about twenty, 
both above and below ; angles between the superomarginals, into 
which the pores extend. The spinous tubercles are very slight, and 
present no indication of becoming spines. 

Adambulacral spinulation triplacanthid ; spines of innermost row 
eight in number, diverging very gracefully, not very slender; in tbe 
middle and outer rows there are two or three spines in each cluster, 
and these are, as usual, much stouter ; but the middle row is much 
more prominent than the outer. The granulation of the lower 
surface tends to take on a regular pattern, owing to the aggregation 
of the granules into tufts, in the centre of which is a spiniform 
tubercle. There is a plentiful supply of sessile bivalved pedicellari®. 
The pore-areas of the dorsal surface are very distinctly marked on 
and near the disk, but are rather vaguer near the sides of the arms; 
there is no central apical spine; the fbe spines which end the 
lophial line are large and prominent, nnd have a marked tendency to 
double ; the other spines of the lophial line arc very inconspicuous. 
Along either side of that line there runs a row of small tubercles ; 
outside these there is another row which does not extend beyond the 
disk ; the constituents of these rows ate quite small and incon¬ 
spicuous. Madreporic tubercle large, just outside apical region, 
irregularly quadrate. Colour creamy yellow. 11=130, r=47 
millim. 

Of the five specimens which I refer to this species three have the 
characters just enumerated ; the two other examples differ to a 
somewhat remarkable extent from what appears to be tbe more 
typical form of tbe species. In one the apical spines are much less 
prominent than in the form already described, while the tubercles 
on either side are much more distinctly spinose, and many of the 
infero-marginal plates have several spinous tubercles in a tuft. In 
the other specimen tbe apical spines remain large, while the 
tubercles on either side become quite prominent, and the whole 
appearance of the form is thereby auite altered. 

By many zoologists these three forms would be regarded as three 
distinct species; but I do not think that anybody who knows how 
Echinoderms vary will regard them as anything else than varieties 
of one and the same species. However, there are, in this instance, 
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a number of intermediate stages wanting, which Mr. Thurston will, 
I hope, be some day Able to fill up. 

This species is quite distinct from any of the triplacanthid 
Oreasters known to me. 

PectinUra intermedia. 

This species stands with P. gorgonia , P. mai'morata , and P. stel - 
lata 1 of Mr. Lyman’s arrangement; for it has the disk covered 
under its granulation with coarse scales, and there are pores between 
the first and second arm-plates ; hut the disk is fiat, with the arm 
compressed from side to side and keeled superiorly, while there are 
eight arm-spines. 

Radial shields naked, of moderate size, rather irregularly elliptical 
in form ; the rest of the disk covered superiorly by a coarse granu¬ 
lation, beneath which are plates of fair size. The arms widest at 
their insertion, distinctly carinated ; accessory mouth-shields of fair 
size; pores between first and second arm-plates only; near the base 
of the arms eight spines ; upper arm-plates not broken. Eighteen 
mouth-papillae, the outermost on either side small; its neighbour 
the largest of the series; four teeth. Mouth-shields irregularly 
hexagonal, the adoral edge the shortest; accessory mouth-shields 
irregularly semicircular in form ; side mouth-shields tend to the 
form of an equilateral triangle; granulated space between mouth- 
papillae and mouth-shield well-marked. 

Lower arm-plates at first wider than long; further out they 
become unequally hexagonal, owing to the encroachment of the side- 
plates on the adoral edge ; the upper arm-plates, near the edge of 
the disk, are quite three times as wide as they are long; further out 
their adoral edge becomes encroached on by the side-plates ; the cari- 
nation is best marked on the proximal half of the arm ; while there 
are eight arm-spines near the base, there are only six some way out; 
the spines are always delicate and short; the two lowest are a little 
longer than the rest, but they are never so long as the side arm- 
plate. Two tentacle-scales. 

The disk is, above, of a brownish hue, with yellowish patches and 
black dots ; the radial shields are lighter, as is also the oral surface. 
The arms are banded lighter and darker, in sets of four or five; 
in the case of the darker bands the most proximal and the most 
distal plates are a good deal darker than the intermediate three. 

Diameter of disc 18, 16 millim.; length of arm about 75 from 
the edge of the disk; width of arm at disk 4, 3*5 ; height of same 
3*5, 3-5. 


Rhinobrissus pyramidalis. 

1 should have less diffidence in assigning two specimens to this 
species had I been fortunate enough to have been enabled to com¬ 
pare with them the examples in the Liverpool Museum, on which 


1 This is the Ophiopinax steilatus of the 1 Alert ’ Report (p. 186). 



FROM TUTICORIN, MADRAS. 


397 


1888.] 


Prof. Alex. Agassiz based his description. I give the more impor¬ 
tant measurements of the larger of the two specimens, from which 
it will be seen that the proportions are very similar to those of the 
type:— 

millim. 


Longest diameter .,. 38*5 

Greatest breadth. 33 

Height. 21 

Distance of apical system from anterior edge .... 21 

Length of anterior petals . 15 

Length of posterior petals. 16 

Width of interporiferous space . 4 

Width of actinostome. 9*5 


Haplodactyla australis. 

I think that Prof. Ludwig (SB. Ak. Berl. 1887, p. 1218) is right 
in regarding II. andamanttnsis , Bell, as a synonym of Semper’s 
species ; but I may point out that the figure of the spicules given 
by Selenka differs somewhat from the representation drawn by Prof. 
Ludwig ; the resemblance between the latter and my figures of the 
spicules of H. andamanensis is very close. 

IIoLOTHURlA VAGABUNDA. 

With regard to this species I have to observe that, noting in one 
the great muscularity of the walls of the cloaca, I concluded it must 
have extensible Cuvieriau organs ; I therefore opened another speci¬ 
men, and found the cavity of the cloaca occupied bv a mass of tubes, 
just as 1 figured it in the case of II. nigra (P. Z. S. 1884, p. 374); 
the third specimen had the tubes projecting from the vent, but still 
in organic connexion with the mass inside. 

In concluding this paper it may be convenient to give, in a sum¬ 
mary form, an account of the present state of our knowledge of 
the Echinoderm-fauna of the Sea of Bengal, taking as southern 
boundaries Ceylon on the west, and the Nicobars on the east 1 2 3 . This 
is a region which has not been touched by any recent explorations, 
such as the 4 Challenger,’ ‘ Alert,* or * Gazelle.* 


I. Crinoidea. 


1. Anted on carinata, Icach. 

2. -ad eon®, Lamk . 

3. -reynaudi, Mull. 

4. -palmata, Mull. 


5. Actinonietra cmningii, Mull. 

(j t -fimbrinta, Mull. 

7. -parvicirra, Mull. 


1 In addition to the papers already cited, the list given by Dr. Liitken (Vid. 
Med. 1871, p. 272) has been used in the preparation of this summary. Infor¬ 
mation as to the Ophiurids collected by the * Novara * at the Nicobars is to be 
found in Herr Marktanner-Turneretscher’s paper in the 1 Annalen des k. k. 
Naturh. Mus.’ ii. p. 291 el seq. 
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II. Asteroidea. 


8. Aeanthaster echinites, E. <f S. 

9. Echinaster purpureus, Gray, 

10. Fromm indica, Perrier. 

11. -milieporella, Lamk. 

12. -tumida, Bell. 

13. Linckia Itcvigata, Gm. 

14 . -pacifica, Gray, 

lft. Soy taster oegyptiacus, Gray. 

16. -galatheaa, Ltk. 

17. -variolat.us, Retz. 

18. Oreaster lincki, de Bl, 

19. -superbus, Mubins. 

20. -reinhardti, Ltk. 


21. Oreaster thurstoni, Bell. 

22. -westermanni, Ltk. 

23. Culcita grex, M. Tr. 

24. -novas-guineae, M, Tr, 

25. -schmiuoliana, Bets, 1 2 

26. Asterina burtoni, Gray. 

27. -cepheus, Val. 

28. Luidia hardwickii, Gray. 

29. -marulata, M. Tr. 

30. Astropecten hemprichii, M. Tr. 

31. -polyncaiithus, M. Tr. 

32. -euryacantbus, Ltk. 

33. Archaster typious. 


III. Ophiuroidea. 


34. Peotinura gorgonia, M. Tr. 

35. -intermedia, Bell. 

36. Ophiolepis annulosa, M. Tr. 

37. -cincta, M. Tr. 

38. -nodosa, Dime. 

39. Opbioplocus imbricatus, M. Tr. 

40. Opliiactis savignii, Audtmin. 

41. Ophiophragmus affinis, Dune. 

42. -diflicilis, Dune. 

43. Opliiocnida sexradia, Dune. 

44. Opniocoma scolopendrina, Lamk. 

45. -sethiops, Lamk. 

46. -brevipes, Lamk. 

47. Ophiomastix annulosa, M. TV. 

48. Opliiaraehna incrassata, M. Tr. 

49. Ophiothrix longipoda, Lamk. 

50. -nereidina, Lamk. 


51. Ophiothrix martensi, Lyman. 

52. -punetolimbata, Martens. 

62 a. --galateae, Ltk. 

52 b. -hirsuta, M. Tr. 

52<?. -comata, M. 7V. 

53. -aridersoni Dune. 

54. -merguieneis. Dune. 

55. -variegata, Dune. 

56. --variabilis, Dune. 

57. Opliiooampsis pellicula, Dune. 

58. Ophiocneniis limruiorata, Lamk. 

59. Opbioinnza cacaotiea, Lytn, 

60. Ophiothcla holdsworthi, Smith. 
60a. Ophiolophus no varus, Alarkt. 

61. Memieuryalid. 

61«. Trichaster elegans, Ludw 

62. Astrophyton clavatum, Lym, 


IV. Echinoidea. 


63. Pbyllaoanthu8 annulifera, Lamk. 

64. -imperials, Lamk. 

65. -vcrticiliata, Lamk. 

66. Piadema setosum, Gray. 

67. Echinothrix calamaria, Pall. 

68. Astropyga radiata, Leske. 

69. -freudenbergi, Sarass. 

70. Asthenosoma urens, Sarass, 

71. Echinus angulosus, Leske. 

72. Toxopneustes pileolus, lAimk. 

73. Tripneustes gralilla, L? 

74. Teranopleurus toreumaticus, 

Leske . 

75. -reynaudi, Ag, 

76. Temnopleurid. 

77. Salmacis bicolor, Ag, 

78. -duasumieri, Ag, 

79. -rarispina, Ag. 


80. Sttlrnaeis sulcata, Ag. 

81. Stoniopneustes variolaris, Lamk . 

82. Echinometra lueunter, Ijeskc. 

83. -oblonga, de Bl. 

84. Colobocentrutus atratus, L. 

85. Clypeaster huraihs, Leske. 

86. Lnganum decagonale, Less. 

87. -depressum, Ag. 

88. Arnchnoides placenta, L. 

89. Eehinodiscus biforis, Gm. 

IK). Echinoneus cyclosiomus, Leske. 

91. Echinolampas ovifortnis, Gm. 

92. Lovenia elongata, And. 

93. Maret-ia alto, A. Ag. 

94. Rhinobrissus pyrainidalis, A. Ag. 

95. Brissus unicolor, Leske. 

96. Metalia sternalis, Lamk. 

97. Moira stygia, A. Ag. 


1 " Bandasia granulata ” may be the young of one of these species of Culcita 
or of an unknown species; it has been taken at the Andamans. 

2 See Prof. Lotahs valuable memoir, just published, on the Linnean species 
of Echinus (Bih. Svensk. Vet.-Akad. Handl. Bd. 13. Afd. iv. no. 5, p. 77). 
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V. Holothurioidea 1 . 


08. Synapta beselii, J tiger. 

00. -grisea, Setup. 

100. -recta, Sentp. 

101. Ohiroilnta rufesceiia, Brdf. 

102. I laplodaetyla australis, Setup. 

103. Oucumaria asst mills, Bell. 

104. -forbcsi, Bell. 

105. Coloehirus armatus, Marenc. 
1(K>. Onus javunicus. Sixtier. 

107.-typicus, The el. 

10H. Thyone sucellus, Sel. 

109. Pseudocucumis acicula, Setup. 

110. Actinopyga echini tea, Jagcr. 

111. -lecanora, Jagcr. 

112. -muuritiana, Q. <{• G, 

113. -miliaria, Q. ()' G. 

114. Ilolothuria albida, Belt' 2 . 


115. Ilolothuria nrgus, Jtiger. 

11(5. -atra , Jaqer. 

117. -- cadelli, Bctl\ 

J18. - caesarca, Ludwig. 

110. — fuaco-cinemi, » huger. 

120. — - imilans, Ludwig. 

121. -impatiens, For sic. 

122. -maculata, Brdf. 

123. -imirmorata, Jagcr. 

124. -inonacarm, Less. 

125. -onlaatjei, JLll. 

12<». -papillata, Bell. 

127. -pardalis, Sel . 1 

128. -spinifera. Thiel. 

120. - vagabtmda, Sri. 

130. Stichopu* chloronot us, Brdf . 

131. -variegatus, Semper. 


If we bear in mind that onr knowledge of the Echinodermata of 
the Indian Ocean is still in a comparatively unsatisfactory condition, 
or, in other words, remember that some of tiie species, such as 
Fromia tumida, Peclintira intermedia, Ilolothuria ondaatjei, which 
are as yet known only from the Bengal Sea, may he found else¬ 
where when a search is made for them, we can at present only con¬ 
clude that we have here to do with representatives of the inter- 
tropical fauna which extends across the Indo-Pacific area, and whose 
limits appear to be marked by thermal lines \ 

1 Prof Ludwig bus lately published n lwl of the species of Holothurians 
collected at Ceylon by Dr. P. and Dr. F. Sarasm (811. Akad. Berlin, 1887, 
pp. 1217-29). 

2 Prof. Ludwig considers this to be a synonym of H. cdulis, Lesson. 

3 «=//. scabra, Jagcr, teste Ludwig. 

4 =//. insignia, Ludw., H. lineala, Ludw., 11. peregrina, Ludw., teste Lud¬ 
wig (l. c\). 

■* See * Alert Report./ p. 174. 

Since this paper was read Dr. Herbert Carpenter and Mr. Sladen have read 
to ttie Linncan Society an account of the Cnuoids, Astcnds, und KAnnoids 
collected at Mergui by I>r. Anderson. 

Dr. Carpenter informs me that the Criuoids were.— 

Antedon elegans , andersom (sp. n.), mtlbirft , conjungens (‘Challenger’), 
spirafa . 

Actuiometra vofato (sp. n.). 

Mr. Sladen tolls me that the Astcrids were :— 

Arckastcr tgpicxs. 

Astro pec feii andersoni (sp. n.), hemprichii, rwfograptus , sp. n. 

Luidia Jorficiftr (Sladen, * Challenger’), maculata. 

Goniodiscus articulates. 

Nepanthia sxffarcinata, sp. n. 

Asterina cephem. 

And the Eehinoids:— 

Jbnnoplcurus toreumaticiis. 

Sahnacis sulcata, dtissumieri , bicolor. 

Laganam depression. 

Arachnoides placenta. 

I am greatly indebted to my friends for those lists, which bring up the total 
of Echinoderms now known from the Sea of Bengal to 147 species. 

Proc. Zool. Soc.—18S8, No. XXVII. 27 
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5. Descriptions of new Genera arid Species of Lepidoptera 
Hetcrocera, collected by Rev. J. H. Hocking, chiefly in 
the Kangra District, N.W. Himalaya. By Jf. Moore, 
F.Z.S. 

[Received June 12, 1888.] 

Fam. Sphingidjk. 

PoLYPTYCHUS TllILINEATUS, 11 . Sp. 

Allied to P. daniatus and 1\ hmesius. Uppersidc of a paler 
brownish-ochreous colour than P. dentatus ; fore wing crossed by a 
slightly waved oblique antemedial brown line, a less distinct medial 
inwardly-obliquc line which touches the end of the cell in cros&ing, 
and a waved postmediai line; the medial and apical area clouded with 
darker brown : bind wing with an indistinct greyish transverse discal 
narrow fascia. 

Expanse 3-| inches. 

Hab> Dharmsala. In coll. British Museum. 

Ambtilyx placida, n. sp. 

Upperside—fore wing pale purplish lilacine greyish-brown; crossed 
by au indistinct single antemedial zigzag slender brown line, an 
oblique outwardly-curved postmediai line followed by three less 
distinct wavy discal lines, and a prominent outer marginal inwardly- 
curved olivaceous-bordered line, the lattei also bent inward below 
the apex and then curving upward to the costa; the area between 
the postmediai line and outer margin being darker than the basal 
area; a small blackish-brown paie-bordeied round spot at basal end 
of the cell; a large spot below the submedian near the base, and a 
less perfectly formed rounded spot on the costal edge above the 
latter, a less distinct smaller spot also at the lower end of the disco- 
cellular vemlet: hind wing dull yellowish-ochrcous, with an oblique 
transverse medial at>d a marginal hlacine-blaekish band with two 
interdiscal oblique series of similar coloured spots. Body pale 
purplish lilacine greyish-brown; a broad blackish-brown frontal 
band, aud a similar broad liindwardly-contiuent band down each side 
of the thorax; abdomen with pale ochreous segmental bauds and 
anal tuft. 

Expanse 4| inches. 

Uab . N.W. Himalaya. In coll. British Museum. 

Nearest allied to A . aericeipennu , Butler, 1\ Z. S. 1875, p. 251. 
A male specimen collected at Solun, N. Punjab, by Capt. K. B. Reed, 
is also in Mr. Moore's collection. 

Dahira, n. g. 

Fore wing elongated, narrow ; costa arched towards the end, apex 
produced ; exterior margin vevy oblique, slightly concave below the 
apex, even; first subcostal branch emitted at one fourth, second at 
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two thirds between the base of second and end of the cell, third at 
a short distance beyond the cell, fourth and fifth at one third beyond 
the cell; discocellulars inwardly-oblique, slightly concave, upper 
longest, radial from near the lower end ; middle median at one-sixth 
and lower at one half before end of the cell; submediau much 
recurved from the base. Hind wing short; cell extending to less 
than half length of the wing; two subcostals from end of the cell, 
the upper curving slightly upward from the end ; discocellulars 
outwardly-oblique, recurved, radial from the middle ; the middle 
median vein at one eighth and lower at one third before end of the 
cell; submedian and internal slightly recurved. Body long. 

Allied to Pergesa . 

Dahika rubiginosa, n. sp. 

Male. Fore wing dark reddish olivaceous-brown ; crossed by three 
indistinct outwardly-oblique darker waved lines, three or four discal 
inwardly-oblique lines, and a curved line from the apex, the latter 
white-speckled ; a blackish discocellular spot ; cilia black, minutely 
spotted with white : hind wing red, the abdominal area and extreme 
outer margin brownish ; cilia white. Body dark reddish-brown 
above, yellow beneath, with dull greyish-white dorsal segmental 
bands. Wings beneath dull paler red; both wings crossed by 
indistinct discal darker waved lines : legs greyish-white above. 

Expanse 2^ inches. 

Hab. Mundi, N.W. Himalaya. In coll. British Museum. 

“ Taken at Mundi (a native state), in March ; at sugar.” 
(Hocking). 

Ampelophaga fasctosa, n. sp. 

Male and Female. Fore wing pinkish olivaceous-brown ; crossed 
by two outwardly-curved oblique indistinctly darker brown narrow 
suhbasal fasciae, a broader medial fascia, and two slender discal lunulnr 
fasciae, beyond which a streak ascends to the apex, the outer border 
of the wing being much paler ; an indistinct spot at end of the cell: 
hind wing dusky purplish ochreous-brown, with an indistinctly paler 
pinkish discal fascia, and cilia. Body darker ochreous olive-brown, 
pinkish beneath, with an ochraceous-wbite dorsal line, and a lateral 
line on thorax. 

Expanse 3] inches. 

Ilab . Dharmsala. In coll. British Museum. 

Taken at sugar only, by Mr. Ilockiug. Specimens taken at 
Umbaila by Capt. R. B. Reed are also in Mr. Moore’s collection. 

Hemaris simillima, n. sp. 

Nearest allied to H . fuciformis. Fore wing with a vinous-black 
costa], outer, and posterior marginal band, the outer band somewhat 
narrower than in //. fuciformis, the posterior band sparsely covered 
with olive-green scales : hind wing with cupreous-red marginal band, 
the abdominal border prominently white-speckled. Head, thorax, 
and base of abdomen pale dull ochraceous olive-brown, the two red 
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bands of a dull chestnut tint, basal segments yellowish-ochreous, 
anal lateral tuft black. 

Expanse l-^ inch. 

Hab. Kangra Valley. In coll. British Museum. 

Fam. -^Egeriid-®. 

Melittia kulltjana, n. sp. 

Nearest M. nepcha (Moore, Lep. Coll. Atkinson, p. 10). Wings 
comparatively shorter; apical area of fore wing traversed by four 
veins; a short black vein projecting within the cell from middle of 
the discocellular streak. Thorax, head, palpi, pectus, and femora 
beneath olivaceous-yellow ; abdomen above purple-black, with narrow 
pale bluish segmental bands; abdomen beneath bluish-white; palpi 
slightly black-fringed ; mid legs black, fringed with golden-yellow 
hairs ; hind legs densely clothed with long black hairs, hind femora 
and tibia above with interspersed dull chestnut-red and yellow hairs. 

Expanse 1^ inch. 

Hab. Kullu. In coll. British Museum. 

From M. indica, Butler, this may be distinguished by its much 
broader transparent apical area. 

Fam. CallidulidjE. 

Pterodecta anchora, n. sp. 

Upperside olive-brown. Fore wing with a large orange-red anchor¬ 
shaped transverse discal mark. Underside brownish-ochreous : fore 
wing with the orange-yellow band black-bordered ; a white spot at 
end of the cell and two smaller spots in the middle ; hind wing 
tessellated more or less with yellow and black strigse, which form 
transverse fasciae; a yellow spot at end of the cell. 

Expanse 1£ inch. 

Hab . Dharmsala. 


Fam. Lithosiidas. 

Setina calamaria, n. sp. 

Fore wing ochreous-yellow, with a prominent black triangular 
discocellular spot, a smaller spot at base of the ceil, and another spot 
on base of the costal margin: hind wing paler yellow, a black spot 
on each tegula, and two on the middle of thorax; tip of fore tibia, 
and of all tarsi fuliginous-black. 

Expanse inch. 

Hab. Palampore. In coll. British Museum. 

JEmene sagittifera, n. sp. 

Male and Female . Creamy-white: fore wing with five large spots 
on the costal border, a sagittate spot within the cell near base, a tri¬ 
angular spot at end of the cell, two smaller linear spots on the sub¬ 
costal vein, two on each of its branches, two on the median, and 
four on the submedian, these snots forming four transverse series; 
the fifth costal spot having a few blackish speckles only below it; 
on the costal margin is also a row of regularly-disposed small black 
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spots: bind wing cinereous-white. Thorax black-spotted; palpi 
brown ; legs with blackish bands. 

Expanse, C? A* $ jBr inch. 

Ilab. Dharmsala (flocking) ; N.W. India ( Leitner ). In coll. 
British Museum and F. Moore. 

Taken at sugar. 

jEmene inconstans, n. sp. 

Male. Fore wing very pale brownish-ochreous, crossed by an 
antemedial and a postmedial very indistinct dusky sinuous line, both 
lines with two medially-disposed black spots, the upper spot at end 
of the cell on the latter being the largest; on the costal margin are 
three or four indistinct spots, and on the outer margin is a row of 
regularly-disposed small linear spots ; a dusky zigzag fascia crosses 
the disk: hind wing ochreous-white. Thorax pale brownish-ochreous; 
palpi and abdomen pale ochreous ; legs brownish-ochreous. 

Expanse inch. 

Hab . Dharmsala. In coll. British Museum. 

Rceselia scrifta, n. sp. 

Male . Allied to R. confmalis : fore wing pinkish-grey, basal area 
slightly brown-speckled ; crossed by two contiguous inwardly-oblique 
antemedial black lines, and two recurved postmedinl lines, followed 
by a submarginal series of black spots, of which the upper and lower 
spot is large, the others small and dentate; the area between the 
medial lines traversed by a zigzag black line : hind w ing and abdomen 
pale pinkish-cinereous. Thorax, palpi, and legs above, and antennae 
greyish-brown. 

Expanse, d fa inch. 

Ilab . Dharmsala. In coll. British Museum. 

Rceselia fraterna, n. sp. 

Female . Near to R> cuculatella : fore wing comparatively narrower ; 
the antemedial blackish-speckled transverse line more angular and 
broader at the costal end, the postmedial line also more irregularly 
sinuous : hind w ing cinereous-white, underside much paler. Thorax 
grey; palpi and legs brownish above ; tarsi with pale bands. 

Expanse A inch. 

Ilab . Kulfu. In coll. British Museum. 

Rceselia angulata, n. sp. 

Near It. cristulalis : fore wing greyish-white, sparsely brown- 
speckled ; crossed by a prominent blackish antemedial curved 
outwardly-angulated band, a postmedial pale-bordered sinuous line, 
and a similar submarginal line, the postmedial line preceded by a 
broad costal patch : hind wing and abdomen cinereous-grey. Thorax 
white, crossed by a blackish band ; palpi and legs brownish; tarsi 
with pale bands. 

Expanse, <J ? A inch. 

Ilab . Dharmsala ( Mocking ) ; N.W. India {Leitner). In coll. 
British Museum and F. Moore. 
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Fam. Arctiidje. 

SpILARCTIA DALBERGIjE, 11. Sp. 

Allied to S . stigmata (Moore, P. Z. S. 1865, p. 809). Fore wing of 
a pale ochreous creamy tint; with a very obliquely-disposed discal 
series of small slender black spots, a spot towards base of submedian, 
and a subnmrginal medial series of smaller spots; a small dentate 
spot more or less distinct at the upper end of cell: hiud wing paler ; 
with a large black spot at upper end of the cell; two duplex sub- 
anal spots, one also between the radial and subcostal vein, and in 
the female another before the apex. Thorax with a black streak 
down the middle ; abdomen orange-yellow, with a dorsal and 
lateral row of black spots. 

Expanse, <$ 1§, J 2 inches. 

Iiab . Dharrnsala. In coll. British Museum. 

Larva pale purple-brown, mottled and minutely spotted with 
yellow. Second, third, and fourth segments with a small yellow 
lateial spot; other segments with an oblique yellow lateral streak ; 
each segment with tufts of long purple-brown radiating hairs; 
head black, shining ; legs black. 

“ Feeds on Sissoo ( Dulbergia sissoo). May, 4000 feet.” 

ing.) 

SPILARCTIA SAGITT1FERA, n. Sp. 

Male and Female. Paler and of a uniformly yellower tint than 
S. casignata . Fore wing with similar markings, the transverse diseal 
series of spots more oblique, touching the lower angle of the cell and 
terminating in larger spots on middle of posterior margin; one or 
two spots also within the cell near the base ; hind wing paler yellow 
throughout, spots larger than in S. casignata. Abdomen crimson, 
with more or less prominent black dorsal and lateral spots ; a small 
black sagittate streak on middle of thorax. Underside paler, not 
washed with crimson, markings more distinct. 

Expanse, d ¥ 2£ inches. 

Jlab . Dharrnsala. In coll. British Museum. 

ICAMBOSIDA DORSALIS, D. Sp. 

White; fore wing with an indistinct blackish-grey discal oblique 
transverse narrow macular band, which in the male stops below the 
radial vein, aud in the female extends to the apex by a series of short 
linear streaks, the female also having some less distinct submarginal 
streaks situated between the radial and middle median veins; a 
< similar coloured spot at upper end of the cell, and a less defined 
spot sometimes on middle of subcostal: hind wing with an 
indistinct spot at upper end of the cell, aud a less distinct sub- 
anal spot situated between the lower median and submedian, the 
female sometimes showing a spot also below the apex and another 
above it on the costa. Sides of thorax in front and pectus crimson; 
palpi black above, crimson beneath ; legs white; fore femur crimson 
above ; femora tipt with black ; fore and middle tibiae and tarsi and 
hind tarsi black above ; abdomen in male crimson above, with black 
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lateral spots, and in female with dorsal spots; anal segments in 
female white. 

Expanse, <3 1-^, $ 1 t 7 <j to l-^inch. 

11ab. Dharmsala. In coll. British Museum. 

This has much the appearance of Spilosotna rubidorsa (Moore, 
P. Z. 8. 18G5, p. 808), but differs in the narrower and more elongated 
form of fore wing. 

Larva pale yellowish cream-colour, with a broad dorsal purple- 
brown band; each segment laterally with finely-speckled purple- 
brown oblique streaks, the segments also with sparse dorsal tuffs 
of fine brown and grey hairs and lateral tuffs of grey hairs, the 
dorsal tufts springing from glossy purple-black tubercles ; dorsal 
band with a central row of linear yellowish spots and slender trans¬ 
verse segmental streaks ; head red ; legs yellow. 

“Feeds on cherry; July 14; gregarious whilst young; many 
hundreds together in a web ; afterwards spreading over the tree 
and devouring all before them. Pupa, July 28 ; imago, August 1G.” 

Challa qt;aijrimaculata, n. sp. 

xVUied to C. bimaculata. Ochreous-yellow ; fore wing compara¬ 
tively broader and more regularly triangular in form; with a prominent 
black spot at upper end of the cell, and a less distinct similarly 
disposed spot on the hind wing. Palpi black-tipped ; legs blackish 
above. 

Expanse 1.} inch. 

Hab. Palampore. In coll. British Museum. 

Earn. Psychid^s. 

Akesina, n. g. 

Wings somewhat elongated, oval ; semitransparent; sparsely 
clothed with very short vslender hairy scales. Fore wing very convex 
at the apex; costal vein extending to near the apex; cell long, 
extending beyond two thirds the wing; first subcostal emitted at 
one eighth before end of the cell, bent upward and anastomosing with 
the costal for a short distance and terminating before the apex; 
second and third branches on a footstalk beyond end of the cell; 
discocellular twice-angled, the angles at equal distances, upper angle 
directed slightly outward, lower angle directed very obliquely inward, 
radial from upper angle ; a discoidal veinlet emitted within the cell 
from lower angle and extending to base of cell; two upper median 
veins from angles at end of the cell, middle median from one third 
and lower median from one half before end of the cell; submedian 
nearly straight and apparently looped at the base. Hind wing very 
convex externally; subcostal vein running very close along the 
margin, arched at the base aud thence straight to apex, the branch 
emitted closely before end of the cell; discocellular, radial, and 
discoidal veinlet as in fore wing; two upper median veins at wider 
angles from end of the cell, middle median at one third and lower 
at oue half before end of the cell; submedian aud internal vein 
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slightly recurved. Body short, slightly pilose ; legs almost naked; 
antennae short, broadly bipectinated, the pectinations plumose; palpi 
very minute. 

Akesina basalis, n. sp. 

Wings semitransparent, pale fuliginous; the lower basal area of 
fore wing and entire basal area of hind wing pale ferruginous-red; 
body and legs ferruginous-red ; antennee brown. 

Expanse 1*^ inch. 

Hab, Dharrnsala. In coll. British Museum. 

Barandra, n. g. 

Wings short, broad, nearly naked. Fore wing somewhat obovate; 
costa slightly arched near the end, apex very convex; exterior mar¬ 
gin oblique and slightly rounded, posterior angle convex ; coital vein 
nearly straight; subcostal angled close to end of the cell, four- 
branched, first branch arising at half length and second at angle 
before end of the cell, third bifid at one third beyond the cell; cell 
very broad ; discocellnlars angled inward, upper bent slightly out¬ 
ward, the radial branch starting from its angle; a single discoidal 
veinlet emitted within the cell from middle of discocellulars ; median 
vein four-branched, curved kindward to lower branch and angled at 
each branch, the branches short, wide apart, and nearly equidistant; 
submedian slightly angled near its end, emitting a short lower spur 
from the angle. Hind wing oval; exterior margin very convex; 
costal vein extending to apex ; subcostal vein extending from base 
to below the apex, and joined to the costal by a short cross branch 
about one third from its base; cell broad ; discocellulars outwardly 
oblique and slightly angled at the middle, the discoidal veinlet being 
emitted within the cell from the angle; radial vein four-branched, 
angled at the branches ; a submedian vein. Body small, slender ; 
abdomen not extending beyond anal angle of hind wing, slightly and 
finely pilose; head nearly naked ; legs long, very slender, naked; 
palpi minute, pilose; antennae bipectiuate, the pectinations wide 
and delicately plumose. 

Barandra fumata, n. sp. 

Wings nearly naked, pale fuliginous-grey ; body yellowish, sparsely 
pilose, hairs grey ; thorax above in front aud behind black ; antennee 
pale brown, shaft yellow ; legs yellow. 

Expanse || inch. 

* Bab . Dharrnsala. In coll, British Museum. 

“A case-bearing larva; on rocks, June 7 , 8000 feet. Moth 
emerged July 11.” ( Hocking .) 

Dasaratha, n. g. 

Wings broad, short, sparsely clothed with short fine hairy scales. 
Fore wing trigonal; costa slightly arched near the end, apex convex ; 
exterior margin very oblique, slightly concave in middle ; posterior 
margin slightly convex at the base; costal vein extending to two 
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thirds the margin ; subcostal five-branched, first and second branches 
arising before end of the cell, third trifurcate beyond the cell; disco- 
cellulars inwardly-oblique; cell shortest hindward; radial starting 
from middle of discocellulars; two discoidal veinlets emitted from 
lower discocellular, coalescing in the middle and extending to base of 
the cell; median vein four-branched, the two upper branches on a 
footstalk beyond end of the cell, lower branches wide apart; sub¬ 
median vein with an inner branch to the base, from below which 
starts a short, outwardly-oblique spur. Hind wing bluntly ovate ; 
exterior margin slightly convex ; subcostal vein two-branched, first 
branch before end of the cell; cell short and broad ; discocellulars 
angled in the middle; radial from their angle ; two discoidal veinlets 
within the cell, as in fore wing; median vein four-branched, the two 
upper branches from end of the cell; a submedian and two internal 
veins. Body small; abdomen short, slender ; antenna) bipectinate, 
finely plumose; legs nearly naked, fore tibiae with a long parallel 
spur. 

DasARATUA HIMALAYAN a, n. Sp. 

Wings sparsely clothed with short fuliginous-brown delicate hairy 
scales: body fuliginous-brown; thorax blackish above; antennae 
brown ; legs yellow. 

Expanse inch. 

Ilah. Dharmsttla. In coll. British Museum. 

“ A case-bearing larva; on oak (Q. alba), May, 6200 feet. Moth 
emerged June 16.” ( Hocking .) 

Mahasena HOCKINGII, II. sp. 

Male. Wings dark fuliginous-brown ; hind wing blackish pos¬ 
teriorly ; thorax fuliginous-black in front, the lower part slightly 
oclireous-brown; abdomen and anal tuft clothed with longish 
laterall)-divergent black hairs. Fore wing beneath oclircous-grey 
broadly along posterior border. Antennae fuliginous-brown, shalt 
ochreous ; femora and tibiae clothed with brown hairs. 

Expanse 1 f .j inch. 

Hab, Dharmsala. In coll. British Museum. 

“ J uly, 4000 feet. On Toon tree (Credela toona ). When the larva 
changed, the pupa had the power of moving up and down the silky 
passage in which it had lived. When the moth was coming out, it 
projected the tail-end of the pupa and let itself down by a silken 
thread, in the chrysalis , from which it then emerged and to which 
it clung with two pairs of legs until the wings expanded and dried, 
whilst the first pair of legs held on to the silken thread by which it 
hung from the leafy case.” (Hocking,) 

Fam. Liparioje. 

Lachana, n. g. 

Male . Fore wing elongate, narrow; costal vein extending two 
thirds the margin; first subcostal emitted at one half and second at 
one fifth before end of the cell, second trifurcate; third starting at a 
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short distance from above its base and terminating at the apex, 
fourth at two thirds from base of the third; fifth from end of the 
cell, curving upward and touching third near its base; cell broad, 
extending nearly two thirds the wing ; discocellular concave; radial 
and upper median from lower end of the cell, middle median from 
angle close to end of the cell*, lower median at one third before the 
end ; submedian at a wide distance from the median. Hind wing 
short, triangularly-ovate ; apex and exterior margin convex; 
abdominal margin short; costal vein looped to subcostal near its 
base ; subcostal bent upward to costal at one third from its base, 
two subcostal branches on a footstalk one third beyond end of the 
cell; discocellular oblique, radial from slight angle near its lower end ; 
cell broad; two upper medians from immediately beyond end of 
the cell; lower median at one fourth before the end ; submedian 
and internal vein straight. Body short, densely pilose; antennae 
bipectinated ; palpi laxly pilose; legs thick, slightly pilose. 

Lachana ladakensis, n. sp. 

Male. Brownish-ochreous ; fore wing numerously covered with 
dark sepia-brown scales, which are most thickly disposed on the 
basal and external area, across which extends a darker subhasal and 
a discal zigzag fascia ; a distinct dark-brown lunular spot at end of 
the cell: hind wing sepia-brown, darkest externally and indistinctly 
forming a darker marginal band ; cilia brownish-ochreous. Body 
umber-brown, hairs brownish-grey ; frontal tuft and palpi grey; 
antcnnse reddish-brown, shaft greyish; fore and middle tibiae and 
tarsi reddish-brown. 

Expanse 1 inch. 

Hab. Ladak. In coll. British Museum. 

pROCODECA TJMBRINA, n. Sp. 

Male . Fore wing reddish umber-brown, with a curved discal series 
of six small black spots : hind wing and abdomen dull sepia-brown ; 
thorax reddish umber-brown ; palpi, fore legs above, and tarsi 
brownish-ochreous. Underside dull umber-brown. 

Expanse 1^ inch. 

Hab . Kullu. In coll. British Museum. 

Larva violet-grey, each segment tufted with similar coloured hair, 
except the dorsal tufts on fourth to eighth segments, on which the 
hairs are blackish at the base and pale ferruginous at the tip ; head 
shining black. 

“ Found under stones, March/* (Hocking.) 

Euproctis abdominalis, n. sp. 

Male and Female . Cream-white; abdomen blackish ; anal tuft 
ochreous; legs white. 

Expanse, <$ 1^, $> 1^. inch. 

Hab. Dharmsala. In coll. British Museum. 

Allied to E. postica. Wings comparatively longer and narrower. 
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Artaxa sulphurescens, n. sp. 

Allied to A. trifasciata (Moore, Desc. Lep. Coll. Atkinson, 
p. 51): fore wing comparatively longer and narrower. Wings dull 
sulphurescent-yellow ; hind wings palest, and in female almost white; 
fore wing with a few brownish scales above middle of the posterior 
margin. Anal segments and tuft ochreous-yellow ; anal segments 
beneath black ; second joint of palpi blackish at the side. 

Expanse, 3 lfV $ If? inch. 

Had. Dharmsala. In coll. British Museum and F. Moore. 

Dasychira dalbergi.e, n. sp. 

Allied to D. inclusa . Male differs in having the fore wing longer 
and narrower, of a darker tint and gre)er-speckled, transverse 
markings similar, excepting that the discal sinuous line is more 
oblique in position : hind wing pale cinereous brown. Female also 
differs in the shape of the fore wing, which is also darker and greyer- 
speckled ; the hind wing also being paler. 

Expanse, 3 If, $ inches. 

Hab. Dharmsala (Hockin'/), Masuri (Law/). In coll. British 
Museum and F. Moore. 

Larva mottled with pale and dark brown; two white oblique 
dorsal streaks on hind part of fourth segment, and a small white 
dorsal spot on tenth and eleventh segments ; each segment thickly 
tufted with brown radiating hairs, those on the second segment 
longest and projected over the head; on the fifth to eighth 
segments the dorsal tuft is ferruginous and more dense. Cocoon 
brown. 

“ Feeds on the Sis 80 o (Dalbergia sissoo) ; May 5 to June 7, 3000 
feet.” (Hocking.) 

Lymantria carnecolor, n. sp. 

Allied to L. concolor. Male and female of a vinaceous-white 
tint: fore wing with similarly disposed but more sleuder and less 
distinct markings : hind wing whitish, with a very slight pale dusky 
interrupted sinuous submargiual fascia, and marginal and ciiial spots. 
Abdomen yellow above. 

Expanse, 3 2, ? 3| inches. 

Hab . Dharmsala. In coll. British Museum and F. Moore. 

Lymantria nigra, n. sp. 

Allied to L . marginata and L.pusilla. Male : fore wing with deep 
black transverse sinuous bands and spots, their interspaces dark vina- 
ceous umber-brown: hind wing entirely black. Head and thorax 
slightly spotted with ochreous; abdomen ochreous, with black dorsal 
bands/lateral spots, and anal tuft. Female : fore wing with broad 
deep black confluent sinuous bands, their interspaces white: hind wing 
white, with a broad black marginal band, and a more or less distinct 
angular discocellular streak; cilia alternated with white. Thorax 
white above, with black collar and central spots; head white in 
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front; vertex ochreous ; abdomen ochreous, with black dorsal band 
and lateral spots. 

Expanse, cf 1 A, $ 2^ inches. 

Hab. Kangra Valley. In coll. British Museum. 

“ Taken in copula, on the bark of a mango-tree.” ( Hocking .) 

Fam. Notodontidjs. 

Heterocampa basistriga, n. sp. 

Male and Female . Fore wing ochreous-grey, black-speckled ; 
crossed by a subbasal zigzag grey-speckled duplex black line, from 
which an oblique black streak extends below the cell to base of 
wing; an oblique discal zigzag grey-speckled black fascia, a sub¬ 
marginal row of similar dentate spots, and a marginal row of larger 
quadrate spots; a lunule also at end of the cell : hind wing 
cinereous-white in male, darker in female, costal border brownish. 
Thorax, head, palpi, and legs hoary; abdomen cinereous-brown ; 
tarsi with pale bands. 

Expanse, $ lg, ? 2^ inches. 

Hab. Dharmsala. In coll. British Museum. Taken at sugar. 
Rare. 

StAUROPUS BERBERISAS, n. Sp. 

Dark grey: fore wing with a subbasal-outwardly oblique zigzag 
duplex black line traversed by pale grey ; a pale grey-speckled black 
discocellnlar lunule, a small spot within the cell, and a spot below it, 
a submarginal zigzag series of black dentate spots, and a marginal 
row of similar spots, both series with inner grey-speckled borders : 
hind wing pale grey on posterior half, the anterior half dark grey 
traversed by black sinuous marks ; a marginal row of pale-bordered 
darker lunules. Female darker grey ; markings as in male. Body 
dark grey. 

Expanse, c S 1 A> $ ^Ttr inches. 

Hab. Dharmsala (6200 feet, Hocking), Umballa district {Heed). 
In coll. British Museum and F. Moore. 

This is a darker insect than S. alternne, the markings of which 
differ in being reddish-brown. It is also distinct from £. indicus . 

Larva brownish-ochreous, minutely spotted with dark brown, 
forming a darker band along the back, which is traversed by a 
central pale yellow slender line, and bordered by a lateral line ; and 
on the side are two dark bands angulated downwards towards the 
claspers; sides of head dark brown ; penultimate swollen segment 
edged with black spines; fore legs black banded; some larvae are 
entirely dark brown. 

“July 16, 6200 feet. Larva on wild barberry, Khaint and 
Kusmul, the wild pear. Other larvae on August 3rd. Remained in 
pupa 18 days.” {Hocking.) 

Cerura himalayana, n. sp. 

Allied to C. vinula. Differs in being of a slightly darker grey 
tint: fore wing with the transverse subbasal series of black spots 



1888.] FROM THE HIMALAYAS. 401 

nearer the base, the antemedial duplex sinuose macular line 
nearer the middle of the wing, and the discal acutely sinuous marks 
being composed of a discal line only, whereas in both C. vinuJa and 
C . erminea these marks are composed of three lines ; a marginal row 
of spots on each wing in both sexes. Body darker grey ; the black 
thoracic spots and abdominal bands less prominent. 

Expanse, 3 2g, 5 4 inches. 

Hab. Dharmsaln. In coll. British Museum. 

€< Larva on willow. Very like that of Cerura vinula .” ( Hocking .) 

Pheosa fasciata, n. sp. 

Pale whitish-ochreous : fore wing with an oblique antemedial and 
a postmedial suffused greyish-ochreous and chestnut-brown shade, 
the former traversed by two transverse blackish irregular sinuous 
lines, and the latter by a curved discal less distinct but acutely 
siuuous line, the points of which are more prominently seen on the 
veins ; a similar-coloured zigzag basal trainsverse streak, and an oblique 
apical costal streak; cilia alternated with ochreous-brown: hind 
wing paler ; the costal and marginal border slightly suffused with 
ochreous-brown, and a darker patch at anal angle; cilia alternated 
with brown. Body hoary, thorax fringed with chestnut-brown; 
tarsi banded with chestnut-brown. 

Expanse, d* 11, $ 2 inches. 

Ilab. Dharmsala ((>200 feet). In coll. British Museum. 

Larva green ; an elongated dorsal protuberance on fifth segment; 
fifth to anal segment with oblique lateral red slender streaks and 
dots; a dorsal red-streaked band from head to anal segment; head 
and legs pale red. 

“ Feeds on cherry, June 20. Imago out July 16.” (Hocking.) 

Fam. DrefanuliDvE. 

Drepana hyalin a, n. sp. 

Male and Female . Creamy-white; semitransparent: fore wing 
with five more or less indistinct greyish-brown sinuous transverse 
lines, two of which are sub basal, two discal, and the other sub¬ 
marginal ; the three middle lines sometimes slightly suffused inwardly 
with greyish-brown; a greyish-black spot at lower end of the cell: 
hind wing with similar but less distinct sinuous lines, which are 
visible only towards the abdominal margin. Palpi and legs yellowish; 
pectinations of antennee brownish. 

Expanse If to If inch. 

Hab . Dharmsala. In coll. British Museum. 

Drepana lilacina, u. sp. 

Male and Female. Lilacine-grey : both wings crossed by an ante¬ 
medial and a postmedial straight, slender, ochreous-brown line; the 
antemedial line on fore wing slightly dilated at the costal end, 
beyond which is a small brown costal spot between the two bands ; 
both wings with two or three small indistinct black submarginal 
spots on middle of the exterior border. Extreme edge of the costa 
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on fore wing, a slender collar in front of thorax, and palpi, pale 
ochreous; front of head and legs dusky grey ; shaft of antennee 
steel-blue. 

Expanse, S lfV» ? l^o inch. 

Hab. Dharmsala. In coll. British Museum. 

“ Taken at sugar in September.’’ ( Hoclcing .) 

Drepana simillima, n. sp. 

Closely allied to 2J. lilacina. Male and female of same shape: 
pale brownish-oclireous: both wings crossed by a similar antemedial 
and a postmedial line, but both these lines are of a paler tint than 
the ground-colour of the wings, and they are also more irregular; 
the costal spots are larger, and there is a small spot at lower end of 
the cell, as well as those on the outer margin of both wings. 

Expanse, d* hV 5 1A inch. 

Hob. Dharmsala. In coll. British Museum. 

Fam. Saturniidj®. 

Saturnia hockingii, n. sp. 

Intermediate between S. lindia and S. grotei . From S. lindia it 
differs in its much darker greyish-brown colour. On the fore wing 
the transverse subbasal band is more acutely angulated outward on 
the median vein, the ocellus is larger and more oval in shape, the 
transverse zigzag lines are nearer the ocellus, thus giving a broader 
brown outer border, the submarginal border of which is more waved 
in the male and straighter in the female. On the hind wing the 
ocellus is larger and rounder, the transverse discnl lines both uni¬ 
formly waved and nearer the ocellus, the submarginal line being also 
waved. 

From IS. grotei it is at once distinguished by its difference of 
colour, /S', grotei being ochraceous, larger ocelli and more acutely 
zigzag discal lines. 

Expanse, d 3f, J 4 inches. 

Ilcib. Kullu. In coll. British Museum. 

“Cocoon under stones. Cocoon pyriform, dark brown, hard, 
pointed, and lax at upper end.” 

Anthers a fraterna, n. sp. 

Male. Dull deep ochreous; yellowish below costal border and on 
basal areas, and brownish ochreous on discal areas, with darker discal 
lunular fascia; subbasal bands distinct ; submarginal red band 
broad, prominently white-bordered; ocelli oval, talcose centre small. 

Female greyish ochreous, palest on outer borders, slightly yel¬ 
lowish on apical area ; discal area dusky; discal lunular fascia 
brownish ochreous; ocelli larger, oval, subbasal and submarginal 
bands as in male. 

Expanse, d 4*J, $ 5£ inches, 

Hab. N.W. Himalaya (type, Kussowlee) ; Kangra. In coll. 
F. Moore and British Museum. 

A comparatively smaller insect than A. sivalica, and distinguish- 
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able from it by the discal fascia being distinctly lunular and tra¬ 
versing the wings across the inner half of the ocelli; the submarginal 
transverse red band is much nearer the ocelli on both wings, the 
interspace being only half the distance of that in A. sivalica. 

Fam, Limacodid.e. 

Mires a suffusa, n. sp. 

Male. Very pale brownish-ochreous : fore wing with a transverse 
submarginal slender brown slightly curved line; the basal area to 
the line suffused with pale reddish-ochreous. Thorax, head, palpi, 
and legs above pale reddish-ochreous. 

Expanse inch. 

Uab . Dharinsala. In coll. British Museum. 

Miresa quadrinotata, 11 . sp. 

Pale greyish-ochreous: fore wing sparsely speckled with brown 
scales; apical area suffused with pale brownish-ochreous; a small 
black-speekled spot at end of the cell, and another spot within the 
cell : hind wing and body greyish-ochreous. 

Expanse | inch. 

llab. Kangra ; Kullu. In coll. British Museum. 

Parasa hockingii, n. sp. 

M ings brown : fore wing with a broad, medial, erect, excurved, 
transverse, green band. Thorax and front green. 

Expanse inch. 

Hub . Kangia Valley (3000 feet). Larva, November, on Toon 
( Cedrela toona ). 

Larva liuiaciform, pale green, wrinkled at the sides; above the 
spiracles two lateral rows of very small tubercular tufts of fine short 
yellowish hairs, the anterior and posterior tufts being a little larger; 
four subdorsal anteiior and four posterior larger tubercular tufts of 
rigid black hairs; a dorsal blue-bordered crimson band with black 
angular lateral marks ; a subdorsal and two lateral slender blue 
hues. Length £ inch. 

Aphendala fasciata, 11 . sp. 

Male. Umber-brown: fore wing very sparsely black speckled; 
with a transverse subbasal, a medial, and a marginal lilacine-grey 
silky fascia ; a minute black spot at end of the cell. Cilia lilacme- 
grey. 

Expanse ly^ inch. 

Hub. Dharinsala. In coll. British Museum. 

Fam. Lasiocampid^e. 

Bhima, n. g. 

Wings semitransparent towards the outer border in male, less so 
in female; basal area hairy : fore wing narrow, elongated, triangu¬ 
lar ; costa slightly depressed in the middle, almost pointed at the 
apex; exterior margin very oblique and slightly convex; posterior 
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margin short; costal vein extending to two thirds the margin ; cell 
extending to nearly one half the wing ; first subcostal emitted at 
one fourth before end of the cell; second trifid, emitted immediately 
before the end, third at one half and fourth at one fourth beyond 
base of the secoud, the third terminating at the apex; fifth and 
sixth (or upper radial) on a footstalk beyond end of the cell; disco- 
cellular inwardly oblique, lower radial from slight angle above end of 
the cell; middle median at one third, and lower median at two thirds 
before end of the cell; submedian slightly depressed in the middle. 
Hind wing very short obovate; costa lobate at the base ; lower end 
of the cell extending to one half the wing; costal vein deeply 
recurved, its base very convex, extending to only half the margin, 
furnished with two short ascending bifid spurs, the first (or pre- 
costal vein) starting straight upwards from its base, the second spur 
ascending obliquely from above middle of the basal arch ; first sub¬ 
costal emitted at one half the upper length of the cell and anasto¬ 
mosing with the concave portion of the costal for a short distance 
and then proceeding to the apex; discoceliular oblique; two upper 
median veins from end of the cell, middle at one sixth and lower at 
one third before end of the cell; submedian and internal vein 
recurved. Body densely clothed with hair, abdomen extending half 
beyond hind wing in male, anal tuft very dense in female; head 
small, hairy in front; palpi short, pointed at tip, densely, hut 
compactly clothed ; legs densely hairy above ; antennae bipectinated, 
the pectinations plumose, and longest at the base in male. 

Type, B. undulosa. 

Allied to genus Taragama (Megasoma , Boisd.). 

Bhima undulosa. 

?. Pcecilocampa undulosa , Walker, Catal. Lep. Het. B. M. vi. 
p. 1477 (1855). 

Male. Semitransparent. Wings fuliginous-black externally, fuligi¬ 
nous-bronze basally: fore wing crossed by two contiguous inwardlv- 
oblique waved anteinedial, and two lunular discal fuliginous-grey 
lines, and a submarginal zigzag black-bordered grey fascia; a grey 
lunule at end of the cell: hind wing with two indistinct grey discal 
fasciae. Body fuliginous-brown; front of head ochreous ; antennae 
and legs black. 

Female . Less semitransparent. Wings fuliginous ochreous- 
brown ; the transverse markings ochreous-grey. Body and front of 
head ochreous-brown; anal tuft ochreous. 

• Expanse, d If, $ 3f inches. 

Bab . Darjiling (Atkinson), Cherra Pinyi (Austen), Dharmsala 
(Hocking). 

“ Beared from a curious moss-like larva.” (Hocking.) 

Cocoon of pale rusty-brown silk, intermixed with short sharp 
spiny black hairs. 

Taragama castanoptera, n. sp. 

Female . Differs from T. ganesa in its larger size. Both wings of 
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a dark chestnut vinaceous-red, with ochreous-white cilise: fore wing 
with similar, but more prominent ochreous-white transverse bands, 
the outer band being uniformly undulated, not angulated, and not 
showing the discal spot seen in T. yanesa; exterior border slightly 
greyish speckled : hind wing with a distinct ochreous-white trans¬ 
verse discal narrow fascia. Head, palpi above, front and top of 
thorax ochreous-white ; tegulae and abdomen dark chestnut-ied, the 
latter with very slight greyish segmental fringe. 

Expanse, ? 3^ inches. 

Hub . Kangra Valley. In coll. British Museum. 

“ Reared from pupa, spun in fern.” ( Hoclciny .) 

Varmina, u. g. 

Fore wing elongated, triangular ; costa almost straight, slightly 
arched at the end, apex somewhat acute; exterior margin oblique 
and slightly convex; posterior margin convex towards the base ; 
costal vein straight, extending to two thirds the margin ,* cell long 
and broad, extending to two thirds the wing ; first subcostal emitted 
at one half before end of cell; second at one fifth, third thrown oft 
at a little beyond one half from its base and terminating before the 
apex ; fourth from end of the cell, curving upward and anastomosing 
with third for a short distance and thence recurved upward and ter¬ 
minating before the apex ; fifth from below fourth at a little bevond 
one half between its base and juncture with third ; dibcoctllular 
angled close to each end, concave in the middle, radials from the 
angles; middle median from angle close to end of the cell, lower 
median at nearly one third before end of the cell; submedian 
straight. Hind wing short; costa arched, apex and exterior margin 
convex ; cell broad, extending to two thirds the wing ; two subcostals 
from end of the cell; discocellular concave, radial from below its 
middle; two upper medians from lower end of the cell; lower 
median at nearly one third before the end ; submedian and internal 
vein slightly recurved. Body clothed with long, lax, silky hair, 
anal tuft somewhat long in male, thick in female; thorax stout; 
antennae minutely pectinated in male ; palpi laxly pilose ; femora, 
tibiae., aud tarsi laxly pilose. 

Varmina indica. 

Gtvphisia indica , Walker, Catal. Lep. Het. B. M. v. p. 1039 
(1855). 

Male and Female . Fuliginous-grey : fore wing with five trans¬ 
verse oblique zigzag dusky-black fasciae, the first, third, and filth 
most distinct; the interspaces from base of wing to the fifth fascia 
numerously covered with minute orange-yellow spots, the outer 
border being bare; a grey-bordered black luuule at end of the cell, 
a spot in middle of the cell, and a submarginal row of short longi¬ 
tudinal linear grey-bordered black spots : hind wing uniformly fuligi¬ 
nous-grey, with an indistinct black lunule at end of the cell. Thorax 
greyisn-white in male, pure white in female, with two transverse 
Pnoc* Zool. Soc.—1888, No. XXVIII. 28 
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rows of black spots; abdomen covered with blackish silky hair, anal 
tuft greyish ; head, palpi, and legs covered with silky grey hair. 

Expanse, <J 1-^, $ 1 -A- inch. 

Hab . Dharmsala (Hocking) ; Urnballa District (Capt. Reed), In 
coll. British Museum and F. Moore. 

Larva purple-black, sparsely spotted with minute ferruginous- 
white dots; a lateral row of more distinct spots, white spiracles, 
and contiguous ferruginous speckles ; the segments sparsely tufted 
with long hair, the lower and subdorsal rows from sixth to last seg¬ 
ment whitish, the others pale ferruginous, each tuft arising from a 
bright ferruginous turbercle; two black dorsal longer and denser 
tufts on the fifth and one on the twelfth segment, also a long slender 
black tuft on each side of second segment projecting in front of the 
head ; head black, face yellow. 

“ Larva on plum, April; pupa April 28 ; imago May 14.” 

Eupterote fraterna, n. sp. 

Male . Clear reddish-brown ; fore wing crossed by a distinct 
blackish medial sinuous line and three indistinct more slender discal 
sinuous lines, each line being bent inward at the costal end ; these 
are followed by two parallel outer discal straight but slightly recurved 
lines, and a submarginal indistinct zigzag line, the latter terminating 
in two greyish-speckled spots at the apex ; between the medial line 
and base of wing are some scarcely distinguishable sinuous lines : 
hind wing crossed by three inner discal very indistinct slender sinuous 
lines, two parallel recurved distinct lines, and a submarginal, less 
distinct zigzag line. Underside slightly paler, the medial and the 
two parallel discal lines only being indistinctly visible. 

Expanse 3£ inches. 

Ilab . Dharmsala. In coll. British Museum. 

Allied to E . invalida , Butler (Types Lep. Het. B. M. v. pi. 96. 
f. 3). Distinguished from it by all the sinuous lines on fore wing 
being bent inward towards the costal end. 

Fam. Cymatophoridje. 

Thyatira cognata, n. sp. 

Differs from T. batis in the fore wing being comparatively 
narrower and longer, the ground-colour greyish brown, tne peach- 
coloured patches are duller but of a darker tint, and the medial 
patch on the posterior border is absent, the basal patch is more 
angular, being almost pointed below the cell, the transverse black 
sinuous lines between the patches «Te mostly' with greyish-white 
borders. Hind wing and abdomen also greyer brown. 

Expanse 1^ to 1^ inch. 

Hab. Kangra. In coll. British Museum. 

IlABROSYNE FRATERNA, n. 8p. 

Paler than H . derasa. Differs on the fore wing in the outwardly- 
oblique subbasal white band being more curved towards the base of 
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the costal margin at its upper end, the white costal area being there 
also broader, the bordering ferruginous sinuous lines are narrower in 
extent, and the complex sinuous lines extending up the discal area 
are more distinctly defined, the white submarginal fascia is also 
somewhat more curved, and the marginal ferruginous lunules broader; 
both the orbicular and reniforrn spots are more constricted in their 
middle. 

Expanse 1-j 7 ^ to 1 T ^ inch. 

Hah. Kangra. In coll. British Musenm. 

This is quite distinct from II. indica % being distinguished from 
that species by its smaller size, wider space between the base of fore 
wing and the outwardly oblique transverse line, the space within the 
base of the cell being pure white instead of ferruginous, as in IT. 
indica . 


Fam. Bombycoid^s. 

Genus Karana, Moore. 

Karana stmilis, n. sp. 

Differs from the Darjiling K. decorata in its smaller size. Fore 
wing black, grey-speck led, witli similar silvery-white markings, the 
suhhasal comparatively narrower and more zigzag, the antemedial 
transverse hand more erect, narrower, and with the two contiguous 
spots nearer the hand, the reniforrn mark is narrower and more 
obliquely disposed, the discal transverse sinuous black line is more 
distinct and has grey-speckled borders, the submarginal black 
dentate points less conspicuous. Hind wing pale cinereous-white 
basnlly and pale cinereous-brown externally; cilia alternately 
cinereous-white and brown. Palpi and legs white-speckled. 

Expanse l inch. 

Ilab. Kangra. In coll. British Museum. 

Palimpsestis renalis, n. sp. 

Purplish brownish-grey. Fore wing with a slender, black, erect, 
sinuous, antemedial line, and an outwardly-angulated post medial line; 
contiguous to the latter are two or three less distinct lines, followed by 
a more distinct submarginal denticulated line and a marginal row 
of short linear spots; between the medial hands the area is grey, the 
orbicular and reniforrn spot is pinkish, and both are bordered pos¬ 
teriorly by a raised tuft of brown scales. Hind wing dusky brown. 
Legs with indistinct brownish bands. 

Expanse 1^ to 1^ inch. 

Hah. Kangra. In coll. British Museum. 

Palimpsestis orbicularis, n. sp. 

Male and Female. Dusky brownish-grey. Fore wing with a 
slender, distinct, black, transverse antemedial and a postmedial waved 
line; orbicular and reniforrn spot black-lined, the former with a 
whitish centre; between the antemedial line and the base are tour 
or five transverse, indistinct, pale-bordered, blackish sinuous lines, and 
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beyond the postmedial line are two similar but wider-separated disoal 
lines, the outer lines being niu&t • v a P rx • * 

less distinct line also contiguous to the postmedial line; along the 
extreme outer margin is a fine black lunular line. Hind wing grey- 
ish-brown, indistinctly paler across the middle; cilia cinereous. 
Thorax, head, palpi, and legs, above, greyish-brown; legs with black 
bands . 

Expanse, <3 1-fir, $ 1 fi.j inch. 

Hab. Kangra. In coII. British Museum. 

Paeimpsestis albidisca, n. sp. 

Fore wing greyish olive-brown, the posterior base and disc 
slightly suffused with pink, crossed by a medial, waved, sinuous, 
distinct black line, followed by five or six paler sinuous lines, each of 
which are angulated outward at the upper median vein ; beyond 
these is a more distinct but less sinuous line, which is blackest at 
the af ical end ; marginal line also black ; between the medial line 
ami the base are three indistinct waved black lines with slight 
whitish-speckled borders, and at the base is a short longitudinal 
black-crested streak with white lower edge; the area between the 
medial line and the third discal line is white below the cell. Ilind 
wing pale greyish brown. Thorax, head, and palpi olivaceous 
hoary ; legs with black bands. 

Expanse \fi 2 inch. 

Hab. Kangra. In coll. British Museum. 

DlPHTERA FA8CIATA, n. 8p. 

Fore wing pale green ; with a black basal costal streak, a basal 
posterior streak which is bent upward below the cell, two small 
costal streaks, followed by a broad costal streak which is continued 
across end of the cell, beyond this are two smaller costal streaks and 
a larger dentate spot, from the latter extends a dark green waved 
fascia, which has a slender, black, sinuous, inner-horde red line, the 
exterior border being sparsely speckled with minute black scales; 
cilia with an alternate white and black sinuous border. Hind wing 
bluish-white. Body pale green ; palpi and legs greenish-white with 
black bands. 

Expanse 1^ inch. 

Hab. Kangra. In coll. British Museum. 

Genua Triasna. 

Triasna denticulata, n. sp. 

Male . Fore wing brownish-grey ; crossed by slender, sinuous, in¬ 
distinct blackish lines with grey-speckled borders, of which the basal 
is acute and the discal lines are most apparent; a marginal row of 
black points; orbicular mark oblique, with greyish-white centre; 
from the base below the cell extends a longitudinal* black streak to the 
anternedial line, and a similar streak from the postmedial line to the 
exterior margin. Hind wing white $ veins dusky-brown; with a 
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marginal row of brown lunules, which also extend across the cilia. 
Thorax, bond, palpi, and legs brownish-grey ; abdomen paler. 
Female . Fore wing greyer than in male, the transverse lines slightly 
more distinct, the longitudinal black streak continued from the base 
to exterior margin. 

Expanse l \ inch. 

Hab . Kangra. In coll. British Museum. 

Genus Hyboma, Iliibner. 

Hyboma divisa, n. sp. 

Allied to the European II . slrigosa , much larger in size. Fore 
wing dark grey, with a slight violaceous tint; the transverse ante- 
medial black double line less sinuous, the postmedial sinuous double 
line blacker, the intermedial area being outwardly crossed by a zigzag, 
blackish, fasciated band, the longitudinal blackish streak below the 
cell is in a continuous line from the base to outer margin. Hind 
wing greyish-brown. Thorax, head and palpi, and leg9 above, dark 
hoarv-grey ; palpi and legs with black bands ; abdomen greyish- 
brown. 

Expanse, J lj, 2 l&inch. 

Hab . Kangra. In coil. British Museum. 

Fam. Leucaniidjs. 

Genus Tympanistes, Moore. 

Tympanistes rubidorsalis, n. sp. 

Fore wing pale pinkish whitish-ochreous, densely but indistinctly 
irrorated with minute brown scales; reniform mark small, with brown- 
speckled border ; a marginal row of minute black dots. Hind wing 
pinkish-white, the abdominal border suffused with pale pink. Thorax, 
head, palpi, and legs above very pale browuish-ochreous ; abdomen 
white beneath, pinkish-red above. 

Expanse 1-| inch. 

Hab. Kangra. In coll. British Museum. 

Genus Axylia, Hiibuer. 

Axylia triseriata, n. sp. 

Fore wing greyer in tint of colour than in A . putris; the costal 
border and markings darker, the transverse subbasal zigzag lines less 
acutely angled, the two transverse discal rows of dots situated nearer 
towards the outer margin ; between the inner rows of dots and the 
reniform mark is a distinct third row of very similar dots, the margiual 
row of dentate points are also less distinct. Hind wing pale purplish 
cinereous-brown. 

Expanse 1*^ inch. 

Hab. Kangra. In coll. British Museum. 

Leucania irrorata, n. sp. 

Fore wing pale greyish-ochreous, sparsely irrorated with miuute 



410 


MR. F. MOORE ON NEW LKPIDOPTERA [June 19, 

black scales, some of which are clustered somewhat linearly below 
base of the cell and beyond its end ; a black spot at lower end of 
the cell, and a marginal row of minute black dots. Hind wing pale 
cinereous-brown ; cilia white. Body greyish-ochreous ; palpi and 
legs above darker; tip of abdomen cinereous-brown. 

Expanse inch. 

Hab . Kangra. In coll. British Museum. 

Leucania percisa, n. sp. 

Fore wing greyish pinkish-ochreous, with a conspicuous white 
line extending along the median vein from base to exterior margin, 
the line bordered on both sides by purplish-black, most strongly 
beneath at the base, the black also extending upward to the apex ; a 
black spot at lower end of the cell, and a discal and marginal row 
of less distinct minute black dots. Ilind wing cinereous-white, with 
pale cinereous-brown outer border; cilia white. Body greyish- 
ochreous ; a blackish collar across the thorax ; head ochreous-brown ; 
palpi and legs dusky-brown. 

Expanse, <5 1§, ? 14 inch. 

Hab. Kangra. In coll. British Museum. 

Leucania btfasciata, n. sp. 

Fore wing pale purplish-red, with a pale yellowish fascia along 
base of the costa and another along the posterior margin ; median 
and outer veins to the margin whitish, the former with a slightly 
black border, and the latter with an indistinct intermediate bluck 
streak ascending to the apex; an indistinct discal row of minute 
black dots. Hind wing pale cinereous-brown, suffused with red on 
the margin and cilia. Body pale yellow, tip of abdomen ochreous ; 
thoracic crest tipped with red; palpi and legs purplish-red. 

Expanse lf* 0 inch. 

Hab . Kangra. In coll. British Museum. 

Allied to L. griseifasciata. 

Aletia fraterna, n. sp. 

Allied to A . albicosta , both the fore and hind wing and the 
body being of a dark purplish reddish-ochreous colour. Fore wing 
with paler short transverse strigee ; median veins and discoidal streak 

a ish ; the orbicular and reniform spot obsolete. Underside of 
wings and body also much darker coloured. 

Expanse, <J lj inch. 

Hab. Kangia. In coll. British Museum. 

Aletia exanthemata, n; sp. 

Fore wing yeliowish-ochreous, speckled with purplish ochreous, 
the speckles being more or less confluent along the costal border; 
across the wing is a curved antemedial and a waved postmedial 
blackish-speckled line, followed by a similar speckled discal line and 
a marginal row of dots ; between the latter is a dusky submarginal 
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waved line ; orbicular and reniform spot almost free from the darker 
speckles. Hind wing pale yellow, with a suffused dusky-brown 
njargin; cilia pale yellow. Thorax and head yellowish-ochreous ; 
palpi and legs purplish-ochreous. 

Expanse 1 ^ to lf\j inch. 

11 ab. Kangra. In coll. British Museum. 

Aletia rudis, n. sp. 

Allied to A. obscura. Fore wing brownish-ferruginous, very 
sparsely irrorated with minute blackish scales and with indistinctly 
darker brownish-ferruginous short transverse strigec, which are most 
apparent in the female ; veins greyish ; a small whitish spot at lower 
end of the cell, at base of upper medians, the spot with black-speckled 
border ; a very indistinct pale reniform spot, which in the female 
is slightly bordered with black scales; a very indistinct, transverse, 
discal, black-speckled line, the points only of which are seen in the 
male. Hind wings ferruginous-brown, palest at the base. 

Expanse, <5 1^, $ 1 T ^ inch. 

llab. Kangra. In coll. British Museum. 

Fain. CaradrinidjE. 

Cakadkina farinacea, u. sp. 

Fore wing minutely white-speckled ; crossed by a very indistinct 
basal, subbasal, medial, and a discal, sinuous, slender, blackish line, 
followed by a submarginal lunular line ; the orbicular spot indistinct; 
reniform spot with black-speckled border and central dots. Hind 
wing grevish-white, with a slight greyish-brown border; cilia white. 
Body and legs grey ; tarsi with brown bands. 

Expanse 1] inch. 

Hub. Kangra. In coll. British Museum. 

Fam. Heliothidas. 

Genus Pradatta, Moore. 

Pradatta bimacxjlata, n. sp. 

Male . Fore wing pale straw-yellow, the veins indistinctly lined 
with ochreous-rcd ; a minute, black, discocellular dot at upper end 
of the cell: hind wing white. Body pale straw-yellow; thorax 
in front and palpi brighter; fore legs above ochreous-brown, tibial 
claws black. 

Expanse f inch 

flab . Dharmsala. In coll. British Museum. 

Genus Masalia, Moore. 

Masalia tosta, n. sp. 

Female. Fore wing ochreous-red, with a slight pale yellow streak 
extending through end of the cell to near the outer margin ; costal 
edge also pale yellow ; cilia slightly edged with white. Hind wing 
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pale straw-yellow ; veins and outer border slightly speckled with 
minute red scales; cilia with a pale red inner border. Underside 
pale ochreous-yellow ; veins of fore wing and costal border of hind 
wing ochreous-red. Thorax, front of head, palpi, and legs above 
oclireous ; fore tibial claws black ; abdomen pale straw-yellow. 

Expanse 1J inch. 

Hab. Dharmsala. In coll. British Museum. 

Pam. Anthophilid^e. 

Genus Metachrostis, Hubner. 

(Syn. Leptosia , Gu<$nce.) 

Metachrostis contingens, n. sp. 

Dark grey. Fore wing with a basal and three equidistant trans¬ 
verse more or less interrupted brown waved bands ; the third band 
broadest at end of the cell and there forming a reniforin spot; before 
which is an orbicular spot; a submarginal sinuous pale line. Hind 
wing cinereous-grey, with short, posterior, sinuous, brown-speckled 
bands ; a marginal black lunular line to both wings. Body, palpi, 
and tarsal bands dark grey ; legs cinereous. 

Expanse ^ inch. 

Ilab. Dharmsala. In coll. British Museum. 


Fam. AcoNTiiDi®. 

Genus Canna, Walker. 

Canna splendens, n. sp. 

Male . Upperside: fore wing with a large, broad, waved-bordered, 
pale emerald-green patch, which terminates in a small lower spot on 
hind margin near the base, both with dark brown speckled margins ; 
outer area of wing pale green, crossed by a white lunular discal line; 
a white-centred brown anterior spot and a white posterior spot on 
exterior margin; two minute spots also on costa before the apex ; 
cilia green, alternated with brown; hind wing pale pinkish-brown ; 
margin palest. Body pale brown: front of thorax and vertex 
emerald-green, hind part of thorax and dorsal tuft ou middle of 
abdomen black-fringed. 

Expanse If inch. 

Hab. Dharmsala, 6200 feet; August. Iu coll. British Museum. 
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November 20, 1888. 

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

The Secretary read the following reports on the additions made 
to the Society’s Menagerie during the months of June, July, August, 
September, and October, 1888:— 

The total number of registered additions to the Society’s Mena¬ 
gerie during the month of June was 107, of which 9 were by birth, 
29 by presentation, 6 by purchase, 3 by exchange, and 60 were 
received on deposit. The total number of departures during the 
same period by death and removals was 85. 

The most noticeable additions during the month were:— 

Three specimens of Pallas’s Sand-Grouse (Syrrhaptes paradoxus), 
captured out of the many flocks of this Asiatic bird that have lately 
visited the British Islands. One of these (received June 2nd) was 
taken near Berwick-on-Tweed, and presented by Mr. Ilowat Crane, 
the two others were obtained on the Island of Tiree, Argyllshire, 
and presented (June 16th) by Lieut.-Col. Irby and Capt. Seville 
Reid. 

The registered additions to the Society’s Menagerie during the 
month of July were 148 in number ; of these 64 were acquired by 
presentation, 18 by purchase, 3 by exchange, 37 by birth, and 26 
were received on deposit. The total number of departures during 
the same period by death and removals was 122. 

The registered additions to the Society’s Menagerie during the 
month of August were 145 ; of these 80 were acquired by presen¬ 
tation, 12 by purchase, 20 by birth, G by exchange, and 27 were 
received on deposit. The total number of departures during the 
same period by death and removals was 106. 

The registered additions to the Society’s Menagerie daring the 
month of September were 81 ; of these 54 w ere acquired by presen¬ 
tation, 9 by purchase, 3 by exchange, 9 were bred in the Gardens, 
and 6 were received on deposit. The total number of departures 
during the same period by death and removals was 92. 

The registered additions to the Society’s Menagerie during the 
month of October were 93, of which 12 were by birth, 43 by pre¬ 
sentation, 8 by purchase, 3 by exchange, and 27 were received on 
deposit. The total number of departures during the same period by 
death and removals was 144. 


The following extracts were read from a letter addressed to the 
Secretary by Prof. J. B. Steere, C.M Z.S., dated Manilla, Philip¬ 
pines, June 25th, 1888:— . . 

" Since the receipt of your letter I have been m the intenor of the 
little-known island of Mindoro, and have bad the satisfaction of 
procuring specimens of a strange animal there, which, though 
generally talked of throughout the Philippines, is little known to 
P&oc. Zoos*. Soc.— 1888, No. XXIX. 29 
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scientific men 1 . This is the 4 Tamaron.’ From the native reports 
I could make out nothing but that it was a large fierce beast 
with sharp horns, which attacked all who came near it. While 
in this city last July I saw a professed example mounted in the 
Dominican College of Santo Tomas. From what I could make 
out of it at that time I thought the head was that of a calf of the 
species, and that the skin of a young Buffalo had been used for the 
remainder of the specimen. I now know that the first part of my 
impression was correct. I am not now so certain of the second 
part, as to the skin of a young Buffalo having been used, and shall 
examine the specimen again. 

“ In Mindoro I procured three full-grown individuals (two males 
and one female) of the Tamaron, and have preserved the skins and 
skeletons. 

“The following is my description, as taken from the animals when 
first killed:— 

“ General colour of skin and hair black, hair short and rather fine. 
A greyish-white stripe running from near the inner corner of the 
eye towards the base of the horn (this stripe three inches long by 
one inch wide), a greyish-white spot above each hoof on all feet, 
and a greyish-white patch on inner side of lower fore leg ; skin and 
hair of groin white ; bare skin of nose and lips black ; horns and hoofs 
black ; tips of horns pointed and polished ; horns triangular, with a 
tendency in the bulls towards thickening and flattening at the base ; 
lower part of the horns with deep irregular pits ; several of the last 
vertebra) of the tail aborted. Size of No. 1, an old bull:—length from 
point of nose to tip of tail eight feet one inch ; length of tail one foot 
five inches; length of tassel of hairs at end of tail two and a half 
inches; height at shoulder three feet s-ix inches ; from breast-bone 
to sole of fore foot one foot eight inches ; length of horns one foot 
two inches ; circumference of horns at base thirteen inches ; horns, 
distance apart at base one and a half inch, at points ten inches; 
length of head, before skinning, one foot four inches. 

“ No. 2, an old cow, differed but little in measurements, being 
eight feet in length ; height at shoulder three feet five inches ; the 
horns were weaker and rounder at the base. 

" No. 3, a full-grown young bull, was eight feet two inches long; 
height at shoulder three feet five inches, at hip three feet six inches; 
horns little worn and one foot five inches long. 

“ The body of the Tamaron is very round and muscular, as are the 
legs. 

“The horns run downwards and backwards until they reach the line 
of the eye and upper edge of the nose, aud then pass nearly straight 
backwards, turning towards each other moderately at the points. 

“ The animals are Buffalo-like in habits ; they come out upon the 
sandy reaches of the rivers at night to fight and to escape the insects, 

1 See communications from Mr. A. B. Everett, Dr. A. B. Meyer, and Mr. 
Bartlett on this subject, P. Z. S. 1878, pp. 792, 881,882; also Dr. Meyer's letter, 
* Nature/ xxxix. p. 9 (1888); and Dr. Hoffmann’s article in Abh. L ZooL Mus. 
zu Dresden, 188U-87, no 3, p. 27. 



1888.] MR. H. SEEBOHM ON PHASIANUS SHAWI. 415 

and gather together in bands of some size. They separate by day 
going two or three together, or solitarily, into the low bottoms at the 
back of the streams, feeding on the wild cane and making their way 
to the little forest-streams and pools, in which they bathe in the 
water and mud like the Buffaloes. 

“ The domestic Buffalo (Bubalus indicus ), the only beast of burden 
here, has escaped from its owners in the island of Mindoro in 
large numbers, and is now found wild, and is called 4 Cimmarone/ 
The Tamaron and these come in frequent conflict, the Tamaron 
being said to attack it at first sight, and, though much smaller, being 
quicker and stronger, to drive the Buffaloes back. The ‘ Tamaron/ 
from all I can make out, is nearest to the Anoa of Celebes, and 
raises a new problem in distribution. If Mr Wallace’s generic name 
stand it might be called Anoa mindorensis , if not already named, or if 
that of Reichert is adopted, Probubalus mindorensis .” 


Mr. Edgar Thurston, C.M.Z.S., exhibited and made remarks upon 
a fine series of Corals and other marine animals which he had 
collected on islands in the Gulf of Manar, Indian Ocean. 

Mr. Henry Seebohm, F.Z.S., exhibited examples of Fhasianus 
shawi collected by General Prejcvalski in the upper valley of the 
Tarim River, and an example of a new species of Phasianus from 
the shores of Lob-Nor, respecting which he communicated the fol¬ 
lowing note by Herr Theodore Pleske :— 

“ Amongst the collection of bird-skins which General Prejevalski 
brought from Lob-Nor is a fine series of a species of Pheasant which 
he provisionally determined as Phasianus shawi (Prejevalski, “ Von 
Kuldscha iiber der Tian-Schan an der Lob-Noor/* Isvest. Imp. Russ. 
Geogr. Obsch. xiii. p. 275, 1877). He afterwards described it as a 
new species under the name of P . tarimensis (Prejevalski, Dritte 
Reise in Central Asien, aus Saissan iiber Chami nach Thibet und 
an die Quellen des Gelbe Flusses, p. 95. A review of this work, 
which was published in 1883, will be found in the ‘Journal fiir 
Ornithologie/ 1886, p. 524.) 

“ Phasianus tarimensis is very closely allied to P '. shawi , but differs 
from it in two important particulars : 

“ a. The wing-coverts are yellowish brown instead of ashy grey ; 

“ b. The margins of the feathers of the rump and of the upper 
tail-coverts are green and buff instead of copper-red. 

“ It ranges from Karaschar, in the lower valley of the Tarim River, 
and the valley of the Tschertsche Darya to the shores of Lob-Nor.” 
Mr. Seebohm added the following remarks ;— 

“ General Prejevalski obtained examples of P. shawi in the valleys 
of the Aksu-Darya and the Khoten-l)arya near their confluence with 
the middle stream of the Tarim River, and in the oasis of Sa-tschen, 
which do not differ from those obtained by Dr. Scully near the 
city of Kashgar. They were originally described by him as P. sat - 
ehenensis , a name subsequently withdrawn in favour of P. insignis t 
both names being synonyms of P. shawi . 


29* 
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** The green and buff upper tail-coverts of P. tarimenm distinguish 
it both from P. colchtcus and its allied races, in which the upper 
tail-coverts are copper-red, in some examples alternating with green 
in certain lights; and from P. torguatus and its allied races, in which 
they are green and slate-grey. Both in its geographical range and 
in its coloration it is intermediate between these two groups; but 
on the whole its affinities seem to be with the latter if we attach 
importance to the characters of the tail-feathers, which are narrowly 
barred with dark brown between buff rather than olive spaces/’ 


Mr. Henry Seel)ohm, F.Z.S., exhibited a specimen of the Sociable 
Lapwing ( Vanellus gregarius) which had been shot in Lancashire 
about twenty-five years ago, and was the only example of this species 
which had been known to have occurred in the British Islands. 
Mr. Seebohm made the following remarks:—“ The specimen now 
exhibited was shot by a farmer named John Jackson out of a flock 
of Peewits in autumn, and was preserved by a gamekeeper of the 
name of John Isles, who placed it in a case of stuffed birds belonging 
to another gamekeeper of the name of Joseph Frankland. It re¬ 
mained for many years in this case, which contained about sixty 
other birds, and was taken care of by a farmer of the name of 
William Frankland, a brother of the gamekeeper, who lived at 
Holcombe, near Bury. 

* f Whilst it was in Frankland’s possession it was erroneously identi¬ 
fied as a Cream-coloured Courser, and was recorded as such (Mitchell, 

* ‘Birds of Lancashire/ p. 175). It is now in the possession of Mr. 
W. H. Doeg, of Manchester, w ho has kindly sent it up for exhibition. 

“ The bird was shot some time between the years 1860 and 1866, at 
Whitehall, about two miles from St. Michael’s on Wyre, and nearly 
ten miles south-east of Fleetwood, not far from the celebrated Pilling 
Moss, where the Black-headed Gulls used to breed. 

“ The pedigree of the specimen appears to be perfectly satisfactory, 
and the appearance in this country of a species which breeds in 
South-west Siberia only adds another case to many similar accidental 
occurrences. It is in immature plumage, probably about a year old. 
There are no signs of the dark streaks on the breast nor of the buff 
streaks on the back so characteristic of young in first plumage; but 
the black on the crown and on the belly and the chestnut on the 
thighs are only beginning to appear. Its shortest primaries are 
black on the outer webs and white on the inner webs, a character 
which separates the species at all ages from its thirteen allies. It 
has a small hind toe; the outer tail-feather on each side is entirely 
white; the other tail-feathers are crossed by a dark band, and the 
secondaries are entirely white. The combination of the four last- 
mentioned characters is also diagnostic of the species/’ 


The following papers were read; 
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1. Contribution to the Skeletal Anatomy of the Mesosuchia 
based on Fossil Remains from the Clays near Peter¬ 
borough in the Collection of A. Leeds, Esq. By J. W. 
Hulke, F.Z.S. 

[Received July 14, 1888.] 

(Plates XVIII. & XIX.) 

The primary divisions of the Order Crocodilia laid down by 
Cuvier (1), and extended by R. Owen (2) and by T. Huxley (3), 
are so true to nature that they have been substantially adopted by 
all subsequent writers and have proved insusceptible of material 
modification. However, within these great divisions the classifi¬ 
cation of the Crocodilia has, as Strauch truly remarks with reference 
to its extant members, ever constituted one of the more difficult 
tasks of the systematic herpetologist (4). This he rightly attributes 
principally to the small amount of material available for an exhaustive 
study of the entire skeleton of the several Crocodilian species 
preserved in our Museums, and in some measure to the mutable 
nature of those parts from which the systematic herpetologist has 
mainly taken the distinctive characters he employs, viz.—the skull, 
in which the proportions of the proper cranial and the facial region 
notably alter with the age of the individual in all species; and the 
integument, the scutes of which exhibit, within limits, differences as 
regards their shape and their arrangement in the same species. 
Even now, after an interval of more than twenty years since the 
publication of Strauch’s admirable synopsis (5), no public ostco- 
logical collection in this metropolis, so far as I can ascertain, 
possesses a series illustrating the changes of form which the Croco¬ 
dilian skeleton undergoes in its growth from the young to the 
mature individual in any one species. Indeed as regards one— 
Gavialu , and this not the least important, I find that neither the 
British Museum nor that of the Royal College of Surgeons contains 
a single entire skeleton. The latter, however, possesses a few 
detached boucs of this genus (crania are well represented in both 
collections). Exact and comprehensive anatomical knowledge not 
limited to external features, but extended to the whole skeleton and 
to the soft part*, must form the only safe basis of any enduring classifi¬ 
cation. As regards the extinct members of the Order, the difficulties 
arc for very obvious reasons greatly increased. Highly instructive 
as are the magnificent skeletons bedded in slabs of rock that adorn our 
galleries, these often fail to afford information respecting forms and 
structural details which yet may be of first-rate importance. Ob¬ 
viously many such details can only be apprehended by the study of 
detached bones that can be separately handled, and be viewed in turn 
from every side. It is the facility for such study that gives a high 
value to a large collection of Crocodilian remains from pits opened in 



418 MR. J. W. HULKE ON THE SKELETAL [NoV. 20, 

the Oxford Clay \ near Peterborough, obtained by A. Leeds, Esq., 
to whom I tender my warm thanks for most courteously affording 
me an opportunity of studying them at leisure during the past 
winter. They are easily freed from the clay by washing, after 
which many of the bones, except for some crushing by earth-pressure, 
are nearly as complete as freshly macerated osteological specimens. 
The mode of their occurrence in the rock, their facies, and their 
relative proportions concur in affording a high degree of probability 
to Mr. A. Leeds’s conviction that each of his series represents one 
individual, and is not derived from several skeletons. An im¬ 
pression that they help to clear up some points in the skeletal 
structure of the earlier Crocodilians hitherto obscure and requiring 
confirmation is mv apology for offering an account of these remains. 
Mr. Leeds’s collection contains remains referable to both the 
primary groups into which Messrs. E. and E. E. Deslongchamps in 
their classical f Memoirs ’ (6) divide the family Teleosauria ; their 
genus Teleosaurus is exemplified by a member of the subgenus 
Steneosaurus, and their genus Metriorhtpichus by probably more 
than one species. Mr. Leeds tells me that Steneosaurian remains 
occur sparingly and they are restricted to the upper beds, whereas 
those of Metriorhynchus are plentiful, and they are distributed 
throughout the whole series of the beds, from the uppermost to the 
lowest exposed in the pits. 

The cranial characters distinctive of the two genera laid down by 
Messrs. Deslongchamps (7) are plainly recognizable in the skulls in 
Mr. Leeds’s collection. As, however, these are much crushed and 
otherwise imperfect, I do not offer any description of them. 

Metbiokhynchus. 

Vertebra .—All, except the first two and the two sacral, have both 
terminal surfaces of the centrum more or less concave, the character 
which stamps the Protosuchii of K. Owen (8), the Mesosuchia of 
T. Huxley (9), and distinguishes these from all the more recent 
Crocodilians, including those of Tertiary age and also the extant 
members which together compose Huxley’s suborder Eusuchia (10). 

Atlas. —This vertebra (Plate XVIII. fig. 1) is composed of the 
same elements as in extant Crocodiles, viz.—of an azygos ventral 
piece (“basilar Stuck,” Stannius) (11); of a pair of lateral pieces 
which, in conjunction with the basilar piece, constitute an incomplete 
ring; of a pars odontoidea ; and of an upper piece ("piece su pe¬ 
dicure,” Cuvier; oberes Schlussstiick of German zootomists). The 
existence of this last element may not be doubted, although it is not 
preserved in any atlas in the collection, since its presence lias been 
demonstrated in the earlier Crocodilians of the Lias (12), in those 
of contemporary rocks in Normandy (13), in those of Tertiary 
rocks (notwithstanding Ludwig’s opinion that it is absent from the 
Crocodilians of the Mayence basin (14)—an idea founded on a mis¬ 
apprehension), as it is also in all extant Crocodilians. 

1 Through misapprehension of information given mo respecting these pits, I 
was formerly under the impression that they were in the Kunmeridge Clay. 
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In immature individuals all the component elements of the atlas 
are distinct, but in mature individuals they are often synostosed, as 
are also the atlas and epistropheus. 

Basilar piece (Stannius).—In its form and its connections this 
part agrees closely with that of extant Crocodilians. Its anterior or 
cranial surface contributes nearly the lower or ventral half of the 
articular cup for the reception of the occipital condyle. Its inferior 
surface is convex transversely ; whilst its superior is slightly concave 
in this direction, and it is adapted to the corresponding surface of the 
pars odontoidea. Its supero-lateral margins unite with the “ lateral 
pieces/’ Its posterior margin, thin, has at its junction with the 
lateral margin, on each side', a large articular facet for the first pair 
of ribs. 

“ Lateral pieces .”—These are composed of a thin, compressed, 
upper part which forms the side-wall of the neural canal, and of a 
stouter lower half. The division between these two parts is 
indicated on the median surface by a slight horizontal ridge which 
marks the former attachment of the “ transverse ligament.” The 
anterior border of the stouter lower part is so wide that it deserves 
the term surface. Smooth, articular, forming a small segment of a 
circle, it contributes the upper lateral border of the occipital cup. 
The inferior border of the lateral piece unites witli the supero¬ 
lateral border of the " basilar piece.” The posterior border, and the 
upper border of the upper part of the lateral piece, that part which 
bounds the neural canal, are thin; and at their junction they are 
produced backwards, and they form a rudimentary post-zygapophysis 
which articulates with a similarly dwarfed prse-zvgapophysis on the 
epistropheus. The outer surface of the 44 lateral piece ” is traversed 
obliquely by a ridge, which, starting from the angle formed by the 
junction of' the anterior and superior margins of that part of the bone 
which hounds the neural cnual, descends in a backward direction 
towards the postero-inferior angle, where it ends in a small projection 
or tubercle situated in the level of the diapophysis on the epistro¬ 
pheus. For reasons presently stated this little tubercle should rank 
as au upper atlantal transverse process or diapophysis. The median 
aspect of the stouter, lower part of the lateral piece rests on the 
pars odontoidea. 

Pars odontoidea. —This has a slightly skewed cubic or pyramidal 
form, its inferior or ventral part being slightly smaller than the 
upper. The posterior surface, plane, is marked by horizontal 
ridges and furrows indicative of synchondrosis with the cranial, 
terminal surface of the centrum of the epistropheus. In aged 
individuals it is frequently synostosed with this. The outline of this 
(posterior) surface of the pars odontoidea is an inequilateral four¬ 
sided figure, in which the upper is longer than the lower side 
Upon its upper surface may be discerned (1) a relatively wide, 
smooth, median tract—the floor of the neural canal; this is slightly 
encroached upon laterally by (2) a rough synchondrosial impression, 
marking the attachment of the neurapopliysis, which also descends 
upon the lateral surface. The postero-lateral angles of the upper 
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surface of the pars are truncated by the abutments of the most 
anterior part of the neurapophysis of the epistropheus. Upon the 
anterior or cranial surface of the pars are discernible:—(1) a smooth 
upper tract of rhomboidal outline, of which the upper angle is 
truncated by the neural canal; this area contributes the upper, 
central, and deepest part of the occipital condylar cup ; and (2) 
a lower, larger tract looking downwards and forwards, stamped by 
wrinkling denoting synchondrosial union with the “ basilar piece.” 

Epistropheus (Axis).—This bone (Plate XVIII. fig. J) differs 
from all the vertebrae posterior to it, (1) in the great antero-posterior 
extent of its spinous process and of its neurapophysis, which latter, 
prolonged in advance of its proper centrum, abuts slightly upon the 
pars; and (2) in the flatness of the anterior terminal surface of its 
centrum, which in immature individuals bears the stamp of synchon¬ 
drosis, and in aged individuals is often synostosed with the pars. 
The posterior terminal surface of the centrum is concave. In the 
level of the neurocentral suture, not quite equidistant from the two 
ends of the centrum, but rather nearer to the cranial, is a stout, 
upper, downward slanting, transverse process (diapophysis) ; its cross 
section is oval in outline, the major axis horizontal; and at the lower, 
anterior angle of the lateral surface, where this joins the under sur¬ 
face of the centrum, is an inconspicuous facet (parnpophysis) for the 
capitulum costa*. Below the neural suture the middle of the 
centrum is compressed, and its sides here inclining inwards meet 
ventrally in a narrow edge or keel. 

The morphology of some of the component parts of the atlas has 
been much discussed, nor have the last words been spoken. Tin; 
correspondence of the pars odoutoideu to the odontoid process of 
the epistropheus in higher Vertebrates was recognized by Cuvier 
(15). If the body of a vertebra be defined as that part of it which 
is traversed by the notochord, then, beyond doubt, embryology 
demonstrates that the pars odontoidea is a vertebral centrum, and 
also that it belongs to the atlas, since in an early embryonic stage 
the notochord may be seen piercing it, and it evidently, together 
with the pair of “lateral pieces” and the basilar piece, forms one 
undifferentiated “continuum.” These views of the morphology of 
th e pars have been held by nearly all writers. E. Deslongchamps 
alone, 1 think, regarded the pars as representing the centrum, not 
of the atlas, but of a vertebra once ancestrally present between tiie 
atlas and the epistropheus, but now reduced to a rudiment. He 
appears to have been led to form this opinion by the occurrence of 
a notch in the free border of the spinous process of the epistropheus, 
and by the great antero-posterior extent of the neurapophysis of 
this latter. These facts appeared to him to hint that the neural 
arch of the epistropheus comprises two parts originally distinct,— 
one posterior, the proper arch of the epistropheus, the other anterior, 
the neural arch of a vertebra immediately anterior to the epistro¬ 
pheus which, its own centrum being reduced to a rudiment, Las 
coalesced with that of the epistropheus (16). This conception of 
the pars is untenable. 
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That the pair of “ lateral pieces ** which, above, form the side¬ 
walls of the neural canal, below join the basilar piece, in front 
contribute to the supero-lateral part of the cup for the occipital 
condyle, which internally rest on the upper part of the nntero-lateral 
aspect of the pars, encroaching slightly on the upper surface of this 
latter, are the morphological equivalents of the neurapophyses of 
other vertebrae is universally accepted. It is probable that they 
also comprise that part which in Mammalia, under the guise of the 
expanded root of the neurapophysis, contributes the dorso-antero- 
lateral portion of the body of the vertebra which P. Albrecht has 
named Ami-centroid (17). This part of the atlas retains its 
individuality throughout the vertebral column in some early reptiles, 
of which Actinodon is an example. Gaudry, who has given ex¬ 
cellent figures of the vertebrae of this Saurian in his admirable 
* Enchainements,’ very appropriately named this part pleuro - 
centrum (18) ; and this term has been adopted by E. D. Cope, who 
originally had designated the same part centrum in his accounts of 
Trimerorhachidians from homotaxic rocks in N. America (111). 

No part of the atlas has been the subject of more discussion than 
the azygos “ basilar piece” which interiorly completes the ring. 
Cuvier regarded this as the body of the atlas (20). R. Owen 
considered it to be “ the inferior part of the centrum of the atlas ” 
(21). lie also regarded it as homologous with the ventral spur or 
Carina present in the cervical and in the foremost thoracic vertebrae 
in extant Crocodiles, from which it differs, he remarked, in being 
autogenous. Further, this author identified it with the foremost of 
the “ hubvertebral wedge-bones ” which in Ichthyosaurus supple¬ 
ments iuferiorly the atlantal cup for the occipital condyle (22). 
To the “ suhvertebral wedge-hones ,''* to the ventral spur of the 
cervical vertebru) of extant Croeodilians, and to the Crocodilian 
atlantal basilar piece, R. Owen applies, alike to all, the term 
hypapophysis. But are all these morphologically equivalent 
structures, and is this term properly applicable to all? Apparently 
R. Owen himself has not invariably used the term hypapophysis in 
the same sense, since he evidently has applied it to a part which in 
one iustance is a downward extension of the centrum, and in 
another iustance he has connected it with a part having an auto¬ 
genous origin distinct from the centrum. Now in embryos of 
extant Croeodilians it is easily demonstrable that the ventral spur of 
the cervical vertebrae is a downward production of the centrum, with 
the tissues of which it is always continuous (23). To this the term 
hypapophysis strictly applies. The cervical vertebra? iu many extant 
lizards have a ventral spur of identic origin, but together with this 
there is fiequeutly present another element, intercalated ventrally 
between the vertebral centra, originating independently of these, 
though later it not unusually coalesces with the genuine hypa¬ 
pophysis, commonly of the posterior of the pair of vertebrae between 
which the primitively separate piece lies. Instances of such inter¬ 
calated pieces are common. They are shown in the two annexed 
sketches of cervical vertebra? of Igvcna sp. and Trachyosaurus 
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rugosus . In the former the * intercalary 9 or intercentrum only is 
present; in the latter lizard it coexists with a genuine hypapophysis. 
In any comparison of the Crocodilian atlantal basilar piece with the 
foremost of the “ subvertebral wedge-bones ” of Ichthyosaurus , the 
morphological significance of the pair of long, slender hvpaxonic 
styles attached to the former may not be ignored. These styliform 
bones were regarded by Cuvier as “ apophyses transverse*” (21). 
Their separate ossification is unfavourable to this view, which is not 
now maintained by anyone. Their inferior position might seem to 
suggest their being a form of chevron. Is this a tenable sup¬ 
position ? The individual distinctness of each style, the absence of 
union of their ventral ends, is not sufficient, of itself, to refute this 
idea, since Ichthyosaurus and Plesiosaurus furnish familiar examples 
of the complete separateness of the two styles constituting their 
caudal chevrons. It is scarcely necessary to state that the reptilian 
caudal chevron originates in a downward extension of an inter¬ 
centrum. This, as Dr. G. llaur has mentioned, is plainly demon¬ 
strable in Sphenodon (25). The development of the intercalated 
part seems often to be inversely proportioned to that of the freely 
ventrally dependent part that forms the chevron. The former may 
be reduced to a mere rudiment, or it may even disappear, whilst the 
latter may peisist in its perfect form. I do not call to mind an 
example of the concurrence of an interceiitrurn and of a chevron, 
each being distinct, and both not forming a continuum. The pair 
of styles dependent from the posterior border of the basilar pieces 
do not, then, lend any support to the identification of the basilar 

* piece of the Crocodilian atlas with an (Ichthyosaurian) intercentrum. 

The obvious formal resemblance of the atlantal styles to the 
next posteriorly situated pair of similarly-shaped pieces, by all 
writers regarded as riblets, is a valid reason for regarding the styles 
also as riblets. 

The chief and almost only difference is the simple form of their 
vertebral end, and their consequently single vertebral articulation. 
In estimating the value of this it should be borne in mind that the 
division of the vertebral end of the rib, which is so marked a feature 
in those of the other ceivical vertebrae behind the epistropheus, is 
in Ensuehia usually indicated only by a shallow notch in the ribs of 
the vertebra just named. The ventral angle of the notch, which 
represents the capitvlum costa , is borne diiectly on a parapophysial 
facet or tubercle; whilst the upper angle of the notch, answering to 
the tuberculum costa , is commonly only connected by ligament with 
the. diapophysis. From the rudimcntaiy condition of the costal 
tubercle in the second pair of riblets, it is easy to conceive that a 
slight further reduction of it might cause its complete suppression in 
the first pair, and this appears actually to have occurred as regards 
the atlantal styles in the Eusuchia . Mesosuchia , however, retain a 
trace of a costal tubercular articulation in the little process which 
projects from the outer surface of the atlantal neurapophysis (cf. 

* JPlate XVIII. fig. 1 , d). The position of this little process in serial 
line with the upper transverse processes of the other cervical verte- 
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brae speaks distinctly in favourof its diapophysial character. The 
common acceptance of the pair of atlantal styles as riblets seems, 
then, well founded. 

The origin of the ribs in connection with the myocommata, their 
primitive independence of the permanent vertebrae, and their inter¬ 
vertebral position as regards the latter suggest the inquiry whether 
instances of ribs being borne on intercenira are known. 

It has been thought that an affirmative answer to this is to be 
found in the vertebral column of Rhachitomida (E. D. Cope). In 
support of this Dr. G. Baur (2(>) cites Prof. E. D. Cope, who describes 
the eapitellum of the furcate rib of a Pelycosaurian—Embolophorus 
fritil/us —as being borne on an “ inter centrum" (27). But the 
significance of this turns on the true morphology of the part here 
termed “ intercentrum ” by Cope. Now in stating the generic 
characters of Trimerorhachie this author writes:—“The centrum is 
represented by three cortical ossifications of the chorda sheath, a 
median inferior, and two lateral. The lateral pieces arc quite dis¬ 
tinct trom one another, and are in contact with the neurapophyses 
above, and the posterior border of the median segment in front. 
The neuial arch joins chiefly the lateral elements, hut is in slight 
contact with the lateral summits of the inferior element.” “ The 
median element I call intercentrum” (27). Again, referring to 
Rhnchitomus va/ens, this author states: “ Each vertebra consists of 
two segments, an intercentrum and a neural nrch. The true centrum 
is wanting in the specimens at m\ disposal, and the intereentr.im 
supports portions of two adjacent neural arches. With these it 
shares the intervertebral articular face usually home by the centrum ” 
(28). It is evident from these passages that Cope’s “ intercentrum ” 
(as is mentioned in an earlier part of his paper) is Gaudrv’s ‘ c hypo- 
centrum .” Again, in E. D. Cope's definition of the Ganocephala 
the following statement occurs:—“Vertebrae consisting of centra 
and intercentra, the former not extending to the base of the vertebra, 
the latter not rising to the neural canal. The centrum consisting of 
two parts distinct from the supeiior neural arch, viz. a lateral piece 
on each side ” (29). Here centrum is used not as equivalent to 
body, for this latter term in its general application comprises also 
the inferior piece. It would appear that Cope’s application of the 
term centrum to the inferior piece was consequent on his interpre¬ 
tation of the pair of lateral pieces (Gaudrv’s pleurocentra) as com¬ 
posing the centrum. I do not gather from any of his writings that 
Prof. Cope has, in any of the Ganocephala described by him, found 
intercalary pieces concurrently with vertebral bodies of the con¬ 
struction just mentioned, and the argument based on his obser¬ 
vations in relation to this subject, viz. Gaudry’s hupocentrum is an 
intercentrum, is not, 1 submit, conclusive; and, this being so, the 
inference drawn from the supposed costal articulation with the 
intercentrum in Trimer or hachis, viz. that the atlantal basilar piece 
is really an intercentrum, appears to me to want confirmation. Lower 
in the vertebrate scale instances are known, of which Spatularia is 
an example, where, together with vertebras consisting of a neural 
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arch (the expanded root of which, descending laterally on the noto¬ 
chordal sheath, represents a pleurocentrum), and of an inferior or 
ventral ossicle lying vertically beneath it, and so representing 
Gaudry’s hypocentrum , there are also present distinct inferior ossicles 
in the notochordal sheath, intercalated one between each pair of com¬ 
posite vertebral bodies, and thus intruded between the hypocentra. 
Similarly superior intercalaries occur between the neural arches. To 
such inferior “ intercalaria *’ the term inter centra is strictly pertinent. 

In the Ganoid Amia caha the cartilaginous tips of the trans¬ 
verse processes are structures having some correspondence to ribs. 
Now Dr. G. Baur mentions that in Amia caha the lateral (or trans¬ 
verse) process (Basalstumpf, Gbtte) at a certain point in the vertebral 
column, near the end of the body-cavity, passes from the centrum 
of a vertebra to the intercentrum next immediately following (30). 
In the only skeleton of Amia caha accessible to me (one prepared 
by Ilyrtl preserved in the Museum of the Royal College of Surgeons), 
I find that behind the 6th vertebra following the body-cavity arch¬ 
less and arch-bearing centra alternate regularly ; and, except for a 
slight difference of size, these two kinds of centra are barely distin¬ 
guishable. The lateral or transverse process, which in that part of 
the vertebral column which corresponds to the body-cavity is borne 
by the arched centra, alone present there, is not, in this skeleton, in 
the region behind the body-cavity transferred from the arch-bearing 
to the here intercalated archless centra (or intercentra) ; but the 
transverse process continues to occur only on the arch-hearing centra, 
until at the caudal end of the column, through reduction of bulk 
and through crowding, the distinctness of the component pieces of 
the column is lost. 

Ascending in the vertebrate scale, JIatteria , as shown by Dr. G. 
Baur, furnishes in its anterior vertebrae an example of the connection 
of a rib with a true intercentrurn Here the capitulurn of the 
furcate rib, mostly represented by ligament, is ligamentously con¬ 
nected with the intercentrurn, whilst the tuberculum rests on the 
centrum. I find this arrangement present in the three anterior 
pairs of ribs in two skeletons of Hatteria now before me. The 
secondary connection of the ribs with the permanent vertebra), and 
the arrangement in Hatteria demonstrating the connection of the 
capitulurn costse and the intercentrurn , would seem to favour the 
idea that the Crocodilian basilar piece is morphologically an inter- 
centrum. The body of evidence, however, i9 I think, unfavourable 
to this conception; and this, together with the fact that in the early 
embryo the basilar piece is continuous with the jmrs odontoidea and 
with the neurapophysis (including the hernicentroids, Albrecht), 
gives very great probability to the hypothesis that the basilar piece 
is really that which R. Owen termed it—the inferior part of the 
centrum of the atlas. This is also C. K. Hoffmann’s view of it (31). 

The morphological equivalence of the Crocodilian basilar piece to 
the foremost of the subvertebral wedge-bones in Ichthyosaurus does 
not seem to me proven, but rather the contrary. Probably in the 
Enaliosaur the “ body ” of the atlas is the equivalent of the Croco- 
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dilian basilar piece + the two pleurocentra + the pars odontoidea. 
As bearing on this it is not without significance that the lateral 
surface of the atlas in Ichthyosaurus is impressed by a diapophysial 
and a parapophysial pit, for the double costal articulation, as occurs 
in the axis and the other vertebra) behind it. 

There remains for discussion the inverted V-like piece that caps 
and superiorly closes the neural arch. As already said, this is 
missing in Mr. Leeds’s specimens, but of its former presence no doubt 
may be entertained. What is its morphological import ? Cuvier’s 
view that it represents the proc. spinosus of other vertebrae was the 
doctrine generally accepted until about 10 years ago, when P. Albrecht 
advanced reasons for regarding it as a vestige of a vertebra ances¬ 
trally present between the atla^ and the skull, but since suppressed. 
To this he attached the name proatlas . Albrecht’s principal 
ground for this conception of the nature of the “ piece superieure” 
appears to be the emergence of the fir&t spinal nerve in front of the 
neural arch of the atlas, for which reason it is by some named sub- 
occipital nerve, whereas all the other spinal nerves escape from the 
neural canal behind or through the ueurapophysis of the vertebra to 
which they serially correspond. An approximately vertical plane 
laid through the point of emergence of a spinal nerve will di\ide the 
neurapophvsis into an anteiior pait hearing the prtezjgapophysis, 
and a posterior portion supporting the pustzvgapophysis and the 
spinous process. The neurapophvsis appears to have two roots, of 
which the posterior may be ligamentous, and the nerve passing out 
between these leaves the neural canal not, Albrecht says, iuterver- 
tebrally as commonly taught, but veitebrally by piercing through 
the neurapophvsis, which point of exit is morphologically interver- 
tebrally situated. Now tiie vertebral complex called the atlas lies 
behind the first spinal nerve, and since the serial correspondence of 
the spinal nerves and vertcbite expressed in numerical order is not as 
2 : 2 or 3 : 3, but as 2 : (2— 1), or 3 : (3— 1) ; or, to express the 
same circumstance another way, since the second and third spiual 
nerves correspond respectively to the vertebrae next in front of them, 
it follows that the first spinal or suboccipital nerve does not corre¬ 
spond to the atlas, hut to a vertebra serially in advance of this. A 
vestige of such an anterior vertebra Albrecht di?>covers in Cuvier’s 
piece superieure . This he regards as representing the neural arch 
of the ancestrully present, now suppressed, vertebra once interposed 
between the atlas and the occiput (31 a). This superior element was 
subsequently discovered by Albrecht in Hatteria (32). Dr. h. Baur 
has found it present in Chameleo , sp. (33). Prof. O. C. Marsh has ob¬ 
served its presence in Morosaurus and Jirotitosaurus (34). L. Dollo 
also has noticed it in Iguanodon (35). Its presence seems always 
associated with incomplete coalescence and synostosis of the two 
sides of the neural arch, aud with the absence of a normal spinous 
process ; and this is not without significance, for it hints that after 
all Cuvier’s view respecting it may express the truth. The develop¬ 
ment of the “ pi£ce superieure ” in two halves and its discontinuity 
from the atlantal neurapophysea are not irreconcilable with such 
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supposition, since instances of such plan of structure are common. 
Thus in Fish the spinous processes are built up by the apposition of 
a pair of flat styles primitively distinct, and this composite process is 
segmentally separate from the summit of the neural arch to which 
it is attached by the medium of soft tissue. 

The Crocodilian atlas is not to be regarded as a degraded vertebra, 
but as one retaining the plan of construction common in the earliest 
reptiles and their progenitors. Actinodon needs but the addition of 
an internal ossification enclosing the axial part of the notochord to 
furnish a close parallel. 

Remaining Cervical Vertebra (Plate XVIII. fig. 2).—All behind 
the two foremost possess an upper and a lower transverse process, 
the former borne upon the arch, the latter upon the centrum. The 
former ( diapophysis ) is always longer than the lower, and projected 
outwards and downwards. Its root is in or slightly above the level 
of the neuro-central suture, and it is nearly equidistant from both 
ends of the centrum. The parapophyses , shorter and stouter, 
approach closely the anterior terminal surface of the centrum. In 
vertebrae closely following the epistropheus, the parapophyses occur 
at the junction of the lateral with the inferior surface of the centrum, 
thus augmenting the breadth of this. Between the parapophyses, 
anteriorly, the ventral surface is depressed, whilst posteriorly, in the 
same direction (transversely), the surface presents a low keel. Both 
terminal surfaces of the centrum have a roughly circular outline ; 
the anterior is nearly plane, and the posterior is distinctly concave. 
As the trunk is approached the parapophysis ascends on the side of 
the centrum, and the diapophysis rises on the neural arch. The 
antero-posterior extent of the sutural attachment of the neurapo- 
physis to the centrum nearly equals that of the latter. The spinous 
process is compressed, its outline square. The zygapophyses spread 
considerably, and the articular surfaces of the anterior have an 
upward slant. 

Trunk Vertebra (Plate XVIII. fig. 3).—In the front of the 
thoracic region of the vertebral column the parapophysis leaves the 
centrum, and the capitular costal facet appears on the anterior 
border of the upper transverse process, just external to the preezy- 
gapophysis, as in now living Crocodiles. The transverse process is 
long, it is directed nearly horizontally outwards, and it bears at its 
free extremity the costal tubercular joint. The figure of the centrum 
is cylindroid, its middle is constricted. Towards the loins the para- 
pophysial or, as it may be preferably named, the capitular costal 
articulation moves outwards towards the free end of the transverse 
process, where it finally coalesces with the tubercular facet, both 
forming there one single costal articulation. 

Sacrum (Plate XVIII. fig. 4).—There are two sacral vertebrae. 
These may be distinguished from all others by their greater massive¬ 
ness, also by the stoutness and length of their transverse processes. 
These latter are composed (1) chiefly of an inferior element which 
ossifies independently of the centrum (with which it is united by a 
suture that long continues distinct), and in virtue of this claims to 
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rank as a rib; and (2) of a much smaller component which, de¬ 
scending from the neural arch upon the upper surface of the sacral 
rib, thins out on this, and ends at a short distance from the base of 
this. The long sacral ribs have a strong downward slant. Their 
distal end is dilated, thus increasing the extent of the iliac articu¬ 
lation. In a cross section through the middle of a sacral rib, the 
vertical exceeds the horizontal diameter. The rib of the first sacral 
vertebra is attached by a large base to the lateral surface of the 
centrum close to its anterior end, but it does not contribute any 
portion to the anterior, terminal, articular surface of the centrum. 
The neurapophysis encroaches slightly on this surface. The anterior 
terminal surface of the first and the posterior terminal surface of the 
second sacral vertebra are distinctly concave. Their dimensions 
exceed those of the applied surfaces of the vertebra', which are nearly 
plane, with a slight central depression. The rib of the second sacral 
vertebra is attached to the side of the centrum nearly equidistantly 
between the two ends, and no part of the costal suture approaches 
either terminal surface of the centrum. The spinous processes are 
tall, their antero-posterior extent is less than in the thoracic ver¬ 
tebrae. 

Candid Vertebra; (Plate XVIII. fig. 5).—Their centrum is laterally 
compressed. The lower border of the posterior terminal surface is 
truncated by a double chevron facet. Their transverse process, 
present in the front part of the tail, ossifies independently of the 
centrum with which it is sutorally connected, and thus is morpho¬ 
logically a rib. 

Pectoral Girdle. 

The series of remains hearing the Cat. No. 30 comprises both 
coracoids and the right humerus. Both seapuhe are preserved 
in series No. 31. Unfortunately no series contains both the coracoid 
and the scapula. 

Scapula (fig. 1, p. 428).—Of the right only the ventral half is 
preserved. The left comprises the whole bone, but both its ends are 
defeeti\e. Together they give the form of the entire bone. This is 
broader, shorter, stouter, and flatter than the scapula in extant 
Crocodiles. The shaft is short and contracted. Above this narrow 
part the antero-posterior dimension rapidly augments, chiefly by the 
backward inclination of the posterior border. The outline of the dorsal 
extremity is an arc of a large circle. The ventral end is deeply 
indented by a notch which separates off a stout posterior part (g c) 
from a thin flattened process (ps), which in the articulated skeleton 
appears to have bceu directed downwards and forwards. Ihi$ 
latter appears to correspond to the process termed acromial on the 
anterior border of the scapula in some Anomodonts, and it suggests 
the presence of a prccoracoid element in these Mesosuchia, of which 
the Eusuchin do not retain any trace. The stout process (g c) is 
subdivided into (g) a posterior subcircular, smooth, hollowed 
portion, obviously the scapular component of the glenoid fossa; and 
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c 

Scapula of Metriorhr/nchus. 

g, glenoid articulation ; c, coracoid border; j)s, prescapular process. 

N.B.—The dotted outline is copied from the other scapula of the same 
indi\ idual. 


Fig. 2 



g, glenoid portion; e, scapular border. 
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(c) au anterior compressed portion, of which the edge is rough 
and suggestive of synchondrosiai junction with the coracoid. This 
is separated by the notch from the preescapular or acromial process. 

Coracoid (fig. 2, p. 428).—This is a flattened bone with a con¬ 
tracted middle and expanded crescent-shaped ends. The sternal end 
is undivided ; its outline is an arc the chord of which is 40 mm. in the 
right and 42 mm. in the left scapula. The dorsal or scapular 
extremity exhibits posteriorly a stout subtrihedral articular portion, 
the glenoid complement (g) ; and anteriorly a thin rough margin lor 
union with the scapula <». Opposite the junction of these two 
parts, the coracoid is perforated by a large submarginal foramen. 
The anterior and posterior borders of the coracoid are deeply concave, 
the former most so. 

Humerus (Cat. No. 30).—The right humerus, although flattened 
and fractured by compression subsequently to death, shows very 
well the form of this bone. The proximal end bears a long oval 
articular surface, situated almost entirely behind the long axis of the 
shatt, convex in both directions from the dorsal or extensor to the 
ventral or flexor aspect, and also from the radial to the ulnar border. 
The radial border inclines forwards for a space of 22*3 mm., and 
beyond this it curves slightly inwards towards the axis of the bone, 
thus, by change of direction, forming a salient (deltoid?) crest; 
beyond this it passes in a nearly straight line nearly parallel to the 
posteiior border to the distal end of the hone. The posterior or 
ulnar border is first concave near the proximal end, and thence 
nearly straight to the distal end. On the dorsal surface in its 
proximal half is a rough axial swelling, from which the surface 
declines towards the radial and ulnar borders. The ventral or under 
surface is sinuous, being gently convex in the direction of its long 
axis and concave in the preaxial portion, corresponding to the deltoid 
crest. The distal end shows the usual condylar divi&ion. 


Dimensions . millim. 

Length. 57 

Proximal articular surface, long axis . lti 

„ „ ,, short axis. 7 

From proximal end to deltoid angle ... 23 

Breadth at deltoid angle. 21 

Breadth midway between angle and distal end .. 13 
Breadth at distal end. 14 


rdvic Girdle (the sacrum is already described). 

Ilium (Plate XIX. figs. 1, 2).—This is a flat roughly quadrilateral 
bone. The acetabular hollow ( a ) is shallow ; its upper limit is indis¬ 
tinct. Its lower border presents two synchondrosiai surfaces separated 
by a low prominence. Of these, the posterior (p.i) is stout and trihe¬ 
dral ; it projects at the junction of the inferior and the posterior 
border. The anterior of the two synchondrosiai surfaces («.i) is 
compressed and of oblong figure. Both articulated with the ischium , 
the posterior directly, the anterior doubtless by the interposition of 
Proc. Zool. Soc.—1888, No. XXX. 30 
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a cartilaginous band, as in extant Crocodilians. The posterior border 
oi the ilium is short, and it is slightly encroached upon by the sutural 
pit for the attachment of the second sacral rib. The upper border 
widens anteriorly, and it ends in a short spur {pa) directed forwards. 
This overhangs the anterior border, which is long and straight. The 
median surface is indented, above, by two rough pits (s) for the attach¬ 
ment of the sacral ribs. The upper limits of these are slightly overhung 
by the inner lip of the upper border. Below these sutural impressions 
is a larger trihedral, relatively smooth area, corresponding to the 
acetabular hollow in the outer surface. No portion of the median 
surface lies above the level of the sacral articulations, a feature which 
sharply distinguishes the ilium of Metriorhynchus from that of 
Steneosaurus , and also from those of Eusuchia . 

Ischium .—This is a large, flat, triangular bone. The median 
border ( m ), which met that of the other side as a ventral 
symphysis, and the posterior border are almost straight. The 
anterior border (a), shorter, has a concave outline. The anterior 
median angle is acute, the posterior is rounded off. The outer angle, 
bearing the coxal articulation, is the stoutest part. It is subdivided 
by a notch into (1) a wide oval posterior portion, and (2) a narrow 
anterior salient process, corresponding to the two divisions of the 
iliac component of the joint. 

Os Pubis (Plate XX. fig. 6).—This bone is long, flat, spatulate or 
paddle-shaped, being very similar in form to that in extant Cro¬ 
codiles. 

The acetabulum in these Mesosuchia was composed, as in Eusuchia, 
by the ilium and ischium alone, to the exclusion of the os pubis 9 
which presumably was connected only with the ischiatic process aud 
the cartilage intercalated between this and the ilium. 

The morphology of these three components of the pelvic girdle 
has occasioned almost as much discussion as that of the component 
parts of the atlas. 

As an excellent summary of it has lately appeared in Bronn’s 
Klassen, Rept. S. 53 u. f., by C. K. Hoffmann, and as now there 
is a general agreement that the ilium and the ischium in Crocodilia 
are respectively simply the equivalents of the bones so named in 
higher Vertebrates, it is unnecessary here to review the opinions 
which different writers have formerly expressed of the essential 
nature of these two bones. But the morphology of the part here 
named pubis requires consideration because very recently proof has 
been offered by Prof. EL G. Seeley that it cannot properly be identified 
with the os pubis of higher Vertebrata, and that it must be regarded 
as "a distinct element of the skeleton, which is connected with the 
pubic portion of what I (Prof. H. G . S.) term Uchio-pubic 1 bone 
and is in the position of the pra-pubic bone ” (37). El ere Prof. H. G. 
Seeley apparently adopts Eiirbringer’s views respecting the dual com¬ 
position of the bone, by most writers considered to be the ischium 
only. He also, in the paper from which the above quotation is taken, 
cites with approval Hoffmann's ( earlier ) interpretation of the pubis 
1 Italics are mine.—J. W. H. 
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as praepubis. Further, Prof. II. G. Seeley homologizes this prae- 
pubis with a bone having: similar relations to the other elements 
of the pelvic girdle thought to be present in Ornithosauria. But 
C. K. Hoffmann has abandoned his earlier interpretation of the bone, 
and he, in a more recent publication, says that he now considers 
as pubis the bone which once he regarded as prcrpubis (36). Prof. 
II. G. Seeley finds that the bone commonly accepted as the Croco¬ 
dilian pubis is much more slender, and it is much less expanded at 
the anterior end in all the species from the Lias and Lower Oolite 
rocks; and he refers to “ some undescribed types in the collection 
of A. Leeds, Esq., in which it is reduced to a mere bony style 
without expansion at either end, comparable in form and substance 
to a lucifer match” (37). 

It is manifest that the bone here described by Prof. H. G. Secdey 
in the above quotation cannot be identified with that bone which, 
from its constant association with the other pelvic bones, and from 
its close resemblance to the Eusuchian pubis, I have described and 
figured as the os pubis of these Peteiborough Mesosucbians. Al¬ 
though I have some knowledge of Mr. Leeds's collection, I have not 
seen in it such pubic ( prcebubit\ S.) bones with undilated ends; and 
Mr. Leeds assures me that be has not any such as those to which 
Prof. Seeley refers. The only hones in the collection at all corre¬ 
sponding to Prof. Seeley’s description, 1 have ventured to interpret 
as the detached stvliform atlantal riblets. It. Owen, referring to a 
Liassic Teleosaur preserved in the Whitby Museum, writes, “Both 
ischium and pubis are relatively more expanded than in the Gavial ” 

In the Liassic Crocodilian*, so far as these are known to me, the 
ossa pubis are similar in form, they have similar connections, and 
they are essentially identical with the ossa pubis of the Eusuchia. 
As regards the pelvic element in Ornithosauria, by some authors 
termed pretpubis , with which Prof. H. G. Seeley (in this matter 
following Quenstedt) homologizes this Crocodilian bone, I have for 
some time had doubts of its existence as a separate, distinct element. 
In illustration of the view he adopts concerning it, Prof. Seeley 
reproduces Quenstcdt’s representation of the bones in question, as 
displayed in Quenstedt’s plate of Sterol act plus {Cycnorhamphus) sue- 
I'icus (31f). But these parts are, I suggest, susceptible of auother 
reading ; the paddle- or fan-like bone as II. v. Meyer described it, 
with narrow short shaft and expanded opposite end, is not, I submit, 
a bone complete in itself, but merely the ventral symphysial portion 
of an os pubis constructed and associated with the other pelvic ele¬ 
ments after the common Lacertilian plan. Quenstedt’s figure repre¬ 
sents the two paddle-like pieces detached from their connections, 
flatly extended, as he conccned their natural position beneath the 
abdomen, in advance of the acetabulum (43). My first suspicions 
of the inaccuracy of this arrangement were aroused by observing 
that in those figures of Pterodactyles given by II. v. Meyer in his 
‘Kept. a. d, lith. Schiefer,’ in which both ossa pubis ( pnepubis) 
are displayed in side or oblique view, the right or left bone (as the case 
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may be) lies in a deeper plane in the slab of rock, it is more distant 
from the observer, as would naturally occur were the surfaces, and 
not the median edges only, inclined towards each other. Taf. i. 
fig. 2., Taf. iv. fig. 5 show this point. This hint receives confirma¬ 
tion from Zittel’s very instructive plate of a specimen of Pterodac¬ 
tyls suevicus from Nusplingen (42). In this is displayed the left 
half of the pelvic girdle (seen in side view), showing the three pelvic 
bones still maintaining their normal relations, all contributing to form 
the acetabulum. The ilium and ischium are apparently entire, but 
the os pubis, in form of a narrow bar, ends abruptly, as if by fracture, 
at a short distance below the acetabulum. In front of the pubic 
piece is seen a paddle-like or fan-like piece, which is obviously the 
part regarded by some authors as preepubis. The close proximity 
of this to the part denoted to be pubis by its relation to the aceta¬ 
bulum and the correspondence of its stalk-like end to the apparently 
fractured end of this suggest that the paddle-like piece originally 
formed part of the pubic bone. The probability of this view finds 
strong confirmation in II. v. Meyer’s figure of Pterodactylus micronyx 
{op. cit , Taf. iv. fig. 5), in which the two portions of the os 
pubis, as I incline to regard them, are shown in their normal con¬ 
nection, a slight apparent break of continuity in the pubic bar 
marking the point where the paddle-like portion usually becomes 
detached. Why should the separation of the two parts of the os 
pubis so commonly occur at this point ? The form of the pubis in 
llhamphorhynehus may elucidate this. The os pubis in this genus 
has the form of a flattened bar bent angularly near its middle ; one 
Kmb of it passes from the acetabulum downwards and forwards in an 
approximately vertical plane, roughly parallel to that laid through 
the median axial plane of the pelvis; whilst the other limb, passing 
transversely to this axis, meets the corresponding limb of the os pubis 
of the other side, and unites with it in a median symphysis (12). 
It is manifest that such an angular bend in the direction of its long 
axis would be a weak point in the construction of the pubic bar, and 
would favour its fracture at this point, under stresses acting in any 
other direction than perpendicular to the plane which contains both 
the limbs. 

In Dirnorphodon , another genus, the evidence as yet available is 
not opposed to the idea that its pubis is constructed on a similar 
plan to that of Rhamjjhorkynchus, only the large foramen present 
in this latter between the pubis and the ischium is in Dirnorphodon 
reduced to a narrow cleft. The larger of the two bones, marked (14 
in It. Owen's figure of Dirnorphodon , and identified by him as pubis 
(prsepubis), may with probability be regarded as the right pubis de¬ 
tached from its normal connections and displaced, the left pubis 
lying in advance of the ischium, from which it is separated by 
a very narrow interval. 

If, then, in Ornithosauria the bone frequently termed the prae- 
pubis is not such but only a detached part of a pubis of a common 
LacerLilian plan, no corroboration can be found in it that the Croco¬ 
dilian bone in question is a preepubis. 
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The principal stumbling-block to the acceptance of the anterior 
of the two ventral bars in the Crocodilian pelvis as os pubis would 
seem to be its exclusion from the acetabulum. Should this con¬ 
stitute an insuperable difficulty ? The os pubis is notably the more 
variable of the three components of the pelvic girdle. Its ossifica¬ 
tion is a later phvlitic event than that of the ilium and ischium. 
Not to refer to Labyrinthodonts, in which fuller information about 
the pelvic girdle is still wanting, it is well known that in some 
extant Amphibia—for instance, in Cryptobrmichuft japonicus and in 
Salamandra maculuta —the ischium is well ossified, whilst the pubis is 
still cartilaginous. This is so too in liana esculenta ; and in l)aty - 
lethra capensis the osseous pubis is a small disk surrounded by 
cartilage, whereas the ischium is peifectly ossified. Even in higher 
Vertebrates differences in the degree of development of the os pubis 
occur, and this in nearly allied forms. Thus in the genus Lrpus, 
in L . timidus the pubis enters into the formation of the acetabulum ; 
but not in L. cumrulus , in which, by dominant growth of the ilium 
and ischium, the pubis is excluded from the acetabular cavity. Its 
exclusion from this may who result from the great development of 
a distinct ossicle (“ os acetabulare which may become so large as 
not to leave space for the pubis in the acetabulum. Of this, Tafpa 
europ&a supplies an instance. Even in Homo an approach to this is 
exceptionally to be found. Thus, in the Osteological section of the 
Museum of the IIoval College of Surgeons there is a skeleton of a 
youth (Cat. No. 54 a, Ost. Series) in which both acetabnla contain, 
each, a large distinct ossicle of this kind, by which the area normally 
occupied by the os pubis is much reduced, the areas contributed by 
the ilium and ischium being much less encroached upon. Here we, 
as it were, seize the pubis in process of being excluded. Does its 
exclusion vitiate its claim to pubis ? I submit that it has not this 
force; and, further, that the corresponding bone in Crocmiilia, not¬ 
withstanding that it lias no share in the acetabulum, is also pubis; 
and this identification is in harmony with the fact that in the 
embryo it forms with the ilium and ischium one continuous piece 
of cartilage. 


Steneosaurus. 

Vertebral Column.—The plan of this in Steneosaurus being the 
same as in Metriorhynchus , those details only will be noticed at 
length in which they differ. 

Atlas .—The same elements similarly combined and without 
evident formal differences aie present. In aged individuals they 
synostose, and the pars odontoidea synostoses with the epistropheus. 

Epistropheus (Plate XVill. fig. 6).—Reduction of its diapophysis, 
the flatness of the lateral and the infeiior surface of its centrum, 
and the absence from this latter of the low keel or ridge, are the 
most obvious differences. 

In vertebrae referable to the front of the neck behind the epistro¬ 
pheus (fig. 3, p. 434), in which the parapophysis is placed very low, 
the figure of the centrum nearly resembles that of the epistropheus. 
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With the ascent of the parapophysis on the lateral surface of the cen¬ 
trum, the ventral surface of this becomes narrowed and a low keel 
arises here at its middle. The terminal surfaces of the centrum have a 
subcircular outline. In vertebrae referred to the anterior region of the 
thorax, the centrum assumes a cylindroid form. In a few, in which 
the parapophysis is passing off the centrum on to the neural arch, 
the antero-posterior dimension of the centrum is slightly less than in 
the neck, and in the succeeding vertebrae in the posterior part of the 
trunk. In these last the centrum is nearly cylindrie, contracted at 


Fig. 3. 



Cervical vertebrae of Stenermauru*. 


its middle, and dilated at both its ends (fig. 4, p. 435). In the anterior 
caudal vertebree the centrum is laterally slightly compressed, its ven¬ 
tral aspect cylindroid. The transverse process in these vertebrae is 
suturaily attached in the level of the neuro-central suture, the 
sutural impression being shared by the centrum and the neurapo- 
physis. In vertebree deemed by their smaller size to be situated 
posteriorly to the above, the centrum is much more compressed later¬ 
ally, which, with the flatness of the under surface, gives the centrum a 
parallelopipedal figure (fig. 5, p. 435). In these vertebrae the 
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Fig. 4. 



Trunk vertebra of Steneozaurub. 


Fijr. 5. 





Caudal vertebra of St cn count run. 


Fig:. 6. 
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transverse processes are dwarfing, and they are borne wholly on 
the neurapophysis distinctly above the neural suture; no trace of 
sutural attachment of the transverse process is here discernible, and 
the process appears to be an outgrowth from the arch. Vertebrae 
posterior to the above are devoid of the transverse process; their 
centrum retains the flattened angular form, their spinous process 
is more compressed, and its antero-posterior dimension is relatively 
greater than in the corresponding vertebrae of Metriorhynchus . 

Sacrum. —The two sacral vertebrae differ so much from those of 
Metriorhynchus that they require detailed notice. 

1st Sacral (fig. 6, p. 435). The centrum has a subcylindric shape. 
In its anterior half the transverse horizontal dimension is enlarged 
by the attachment of the transverse process. The anterior terminal 
surface lias an obtusely elliptic outline, of which the longer diameter is 
horizontal. Its surface is distinctly concave in the horizontal and 
nearly plane in the vertical direction. The lateral lip and the 
adjoining part of this surface is contributed by the root of the stout 
transverse process, and between the upper limit of this and that part 
of the circumference which bounds the neural canal the lip of this 
surface is formed by the neurapophysis. The transverst* process 
consists (1) of a large, stout piece of rudely trihedral, slightly fluted 
cross section, directed nearly horizontally outwards. This is 
suturally attached to the entire height of the side of the centrum in 
the anterior half of this latter. Upon the upper surface of this part 
of the process there descends from the neurapophysis a minor, thin, 
splint-like part which ends with a serrated margin at a little distance 
* from the arch. The posterior surface of the centrum is nearly 
circular in outline and nearly plane. 

2nd Sacral vertebra. Its sacrum is cylindroid. The anterior 
face i« nearly plane, its outline circular. The posterior face is larger ; 
its outline is less elliptic and more nearly circular than is the anterior 
face of the 1st sacral vertebra. It is nearly plane in the vertical and 
distinctly concave in the horizontal direction. Its transverse process 
is suturally attached to the whole vertical extent of the lateral sur¬ 
face of the centrum. This attachment is separated by an interval 
from both ends of the latter, the terminal surfaces being formed of 
centrum only. The structuial plane of the transverse process 
resembles that of the 1st sacral vertebra. Thus the sacral transverse 
processes rank in respect of their chief component element as ribs, so 
agreeing with those of Metriorhynchus ; and this remark applies also 
to the transverse processes of the anterior caudal vertebra. 

Compared with that of Metriorhynchus , the sacrum in Sieneo- 
saurus differs notably in the more nearly horizontal direction of 
the transverse processes, which are also stouter and relatively shorter 
The concavity of the anterior face of the first, and that of the pos¬ 
terior face of the centrum of the second, sacral vertebra is less than 
that of the same faces in Metriorhynchus , and the composition of 
these faces is also different. 

(No part of the pectoral girdle or fore limb has been yet procured 
by Mr. Leeds.) 
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Pelvic Girdle . 

Ilium (Plate XIX. figs. 3, 4).—A flat, rudely rhombic bone, the 
longer diameter of which is directed obliquely upwards and back¬ 
wards. The acute nntero-inferior angle is truncated by an oblong 
surface (a.t), to which was attached the cartilage that connected it 
with the anterior ischiatic process. The sup. ro-auterior angle projects 
forwards ns a sharp spur {pa). The anterior border is stout, the pos¬ 
terior thin. The upper border is rough and narrow, it widens as 
the spur is neared. The acetabulum (a) is wide and shallow, its 
postero-inferior angle ( p.i ) is the stoutest part of the whole bone. 
The median surface is strongly impressed by the sutural attachments 
of the ends of the sacral ribs («, s). These impressions do not, as in 
Metriorhynchus , rise to the level of the upper border, but they are 
separated from this In a relatively wide, smooth surface comprising 
an area of nearly 3 of the whole extent of this surface. 

Ischium (Plate XIX. tig. 5).—This resembles very closely that 
of Metriorhynchus , from which it differs slightly by the rather 
greater excess of its nntero-posterior over its transverse dimension. 

Os Pubis (Plate XIX. fig. 6).—A paddle-like bone having a long, 
slender, cylindroid shaft, and a flat dilated ventral extremity. The 
anterior border is slightly concave, the posterior or inner border still 
more so. The anterior, abdominal end is thin, and its outline curves 
outwards and backwards. The pubis is more slender in general form 
than that of Metriorhynchus. 

Dimensions . 

Ilium (left). (No. 2 Leeds’s Cat.) 

inillim. 


Length, upper border . 51 

„ including spine . 78 

„ anterior border . 53 

,, posterior border. 57 

„ inferior border . 57 

Longer diameter . 87 


Ischium . (No. 2 Leeds’s Cat.) 

Length of median border.. 

Chord of anterior border. 

„ of external border. 

Longer diameter of acetabular hollow 

Os Pubis. 

miliim. 


Length. Ill 

Breadth of ischiatic end . *20 

Maximum thickness of ischiatic end . 7*5 


Appropriate breadth of abdominal end .... 40 

Femur (right).—This presents the usual /-curve of the Crocodilian 


millim. 

102 

70 

100 

27 
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plan. Its length, measured in a straight line, is 248 millim* The 
proximal articular surface is convex, subtrigonal, borne directly 
without neck on the proximal end of the bone. The base of the 
trigone is dorsad, the apex ventrad. The antero-posterior chord is 
41 millim., the dorso-ventrad chord is 2/1 millim., the sagitta is 
about 2*5 millim. The tuberculurn majus and t. minor are more 
feebly developed. A low, indistinct trochanter is situated on the 
ventral surface, at about 60 millim. from the proximal end. The 
distal end presents the usual condylar form. 

Tibia (right).—Its length is 113 millim. The proximal end is 
stout. It is obscurely divided into two areas—(1) a narrower, cor¬ 
responding to the inner femoral condyle, and (2) a wider, outer or 
posterior area, answering to the outer femoral condyle, the outer 
border of which is slightly emarginate, as if for the fibula. The 
distal end is set obliquely on the shaft, so that its postero-external 
angle is iu a lower level than the antero-internal angle. Its articular 
surface is narrow, of rhomboidal outline, with shallow trochlear 
groove. The lengths of the tibia and femur are as 113:248, so 
that the tibia relatively to the femur is much shorter than in 
Eusuchia. 


Integumental Armour. 

The collection does not contain, I believe, any scutes which, by 
associated interment, can claim to belong to Me trior hynchus ; but it 
includes some fine examples which were found buried with bones of 
Steneosaurus . The largest and best preserved of these scutes are of 
oblong figure, with rounded-off angles. A low keel divides their 
outer surface into two unequal areas, of which the wider is 44 millim., 
the narrower 18 millim. across. In a second specimen, these 
dimensions are 42 millim* and 17 millim. The larger area is quadri¬ 
lateral. It is indented with a pattern of lines and long pits which 
radiate from the highest point of the keel, diminish as they recede 
from this, and cease near the border of the scute. The anterior 
border is thin, and a submarginal tract of the surface within it is 
smooth, unornamented, and plainly articular, being, where in undis¬ 
turbed natural position, overlaid by the posterior border of the 
scute next in front of it. The lesser one is crescentic, quite smooth, 
and it was doubtless overlaid by the applied border of the adjoining 
scute. The smooth submarginal band of the larger area and the 
crescentic lesser area meet in a tongue-like projection, in which the keel 
runs Out anteriorly. This tongue, when the scutes are articulated, 
is received in a corresponding hollow in the deep surface of the 
scute next in front. The whole of the deep surface is smooth, its 
gmin radiates from a point beneath the highest part of the keel, 
where the scute is thickest. 

In their form and in their plan these scutes correspond so closely 
to those placed in single series along each side of the dorsal middle 
line of the trunk in D* Alton and Burmeister’s figure of the * Oavial 
of Bolly that there cannot be any doubt of their having also occupied 
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this position, and formed a buckler covering the back from the neck 
to the tail, as in Teleosaurus temporalis , with which E. E. Deslong- 
champs identifies the above-mentioned * Gavial.’ Whilst their 
imbricated arrangement permitted some gliding of the scutes on one 
another, and tints gave some degree of flexibility to the trunk, the 
tongue-like processes must have imparted great security when the 
limits of this mobility were approached. In their form "and in the 
position of their tongue these scutes differ from those of the Pnrheck 
Wealden Goniopholis. From those of the Wealden Bernissartia 
they differ in having one and not a double keel, and in having a 
tongue, which the scutes of Bernissartia want. 

The skeletons of these Peterborough Mcsosuchians, so far as their 
plan is illustrated by their remains in the Leeds Collection, differ 
from those of the Eusuchia ( 1 ) in the amphiccelous character of all 
their vertebrae except the two foremost and the two sacral ; 
( 2 ) in the absence of the largely developed carina which so 
strongly characterizes the cervical vertebrae in Eusuchia ; (3) 

their atlas differs in possessing a diapophysis placed on its pleur- 
apoph)sis; (4) their epistropheus differs in having a well- 
developed diapophysis in the level of its neuro-central suture, and a 
parapophysis on its centrum. 

In Gavial is yanyeticus I find the capitular and the tubercular 
costal articulations both placed wholly on the pars odontoidea and 
the second cervical riblet to articulate exclusively with this. In 
G . yanyeticus , Crocoddus niloticus , and in Alliyator mississippiensis 
1 do not find any trace of a diapophysis on the atlantal neurapophysis. 
In C, niloticus the cnpitiilum of the second rib rests wholly on the 
pars odont. ; and the tuberculum costae is borne chiefly on this, but 
to a very small extent also on the centrum of the epistropheus. In 
another example of this Crocodile the capit. and the tuberc. costse 
are both wholly borne on the pars odont. In G. americanus the 
second rib articulates wholly with the pars odont. In Alliyator 
Indus 1 find the capit. cost<u resting on the pars odont., and the 
tuberc. coslre articulating with a rudimentary diapophysis situated 
on the neural arch of the epistropheus just above the neuro-central 
suture. The plan of the articulation of the second rib is plainly 
subject to variation in individuals of the same genus and even 
species. Dr. G. Baur, in an example of Gavialis yanyeticus examined 
by him, found the capitulum only of the second rib articulating with 
the para odont .; and a minute diapophysis on the neural arch of the 
epistropheus, with which the tubercle of the rib was probably con¬ 
nected by ligament. I)r. Baur also found in Alliyator mississip¬ 
piensis the capit. costre articulating chiefly with the pars odont . and 
by a minute facet with the true centrum of the epistropheus. In 
Croc . americanus, Schneid., Baur also found the capit . costte arti¬ 
culating with the pars odont .; and the tuberc. costce touching the 
neurapophysis of the epistropheus, but without articular facet on 
this latter (43). These discrepancies and those observed by Koken 
(44) make it very desirable that these details should be examined in 
larger numbers of individuals of the same apecies. So far as the 
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limited material accessible to me shows, the plan of connection of 
the second rib in Allig . Indus approaches that in these Mesosuchia 
more closely than does that in Crocodilus and Gavialis. This I had 
not expected, and, in association with it, it should be remarked that 
in Alligator , as was noticed by I)’Alton and Bunneister (45), the 
division of the vertebral end of the rib is better marked than it is 
in Crocodilus and Gavialis. 

The structural differences of the sacral vertebrae in the two 
Mesosuchian genera which form the subject of this paper have been 
already described; it remains to compare their plan with that occurring 
in the Eusuchia . In Steneosaurus , as also in Gavialis , Crocodilus , 
and Alligator , the anterior terminal surface of the first sacral 
vertebra, whilst principally composed of the true centrum, receives a 
considerable lateral accession from the root of the sacral rib, and a 
smaller complement from the neurapophysis. In Gavialis , Cro¬ 
codilus, and Alligator , the posterior terminal surface of the second 
sacral vertebra also receives a large lateral accession from the root of 
the second rib, and in Alligator also a small complement from the 
neurapophysis; but in Steneosaurus and in Me triorhgnchus (as 
illustrated by these remains) no part of the posterior surface of the 
second sacral vertebra is contributed by the rib. In Metriorhgnchus 
the rib does not contribute any part of the anterior terminal surface 
of the first sacral vertebra ; and the accession to this surface from 
the neurapophysis is minute and inconstant. In Steneosaurus the 
accession to the posterior terminal surface from the neurapophysis is 
also a vanishing quantity. 

4 Thus in the plan of the sacral vertebra) there is a close agree¬ 
ment between that in Steneosaurus and in the Eusuchia mentioned 
which is not observed in Metriorhgnchus . In Steneosaurus the 
plan of the sacral ribs also is very similar to that in Eusuchia , 
whilst in Metriorhgnchus there are obvious differences, notably their 
greater length and slenderness, and their pronounced downward 
bend. 

The near resemblance in several skeletal details between these 
Mesosuchia and Alligator , to which attention has been called, and 
the very near resemblance of the dermal armour to that of Jacarc is 
interesting as suggesting that the Alligatoridee may not have descended 
through theGavials and Crocodiles; that these three genera may not 
represent successive phases of evolution, but rather three distinct 
lines of descent. This is not the generally accepted view, and it 
appears not to accord with the supposed first appearance of the 
three genera in time. 
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Since writing the above, my attention was lately most kindly 
called to some remains of Geosaurus in the Nat. Hist. Mus., Crom¬ 
well Road, by Mr. Lydekker, who at the same time pointed out to 
me such close structural correspondences between these and ceitam 
Metriorhynchian remains from the Oxford Clay, collected by 
Mr. Leeds, identical with those here described, as are suggestive of 
a very near affinity between these Saurinus. 

Oct, 27, 1888. 

EXPLANATION OF THE PLATES. 

Platb XVIII. 

Mcfriorlu/nchui*. 

Fig. 1. Side view of synostosed atlas and epistropheus (axis). d\ dmpo- 
physis of axis; d } dinpophysis of atlas. 

2. Anterior view of a cervical vertebra, d, diapophysis, //, purupo- 

physis; prz, prezyapophysis ; jf/.'C, pontzygupophyMs. 

3. Anterior mow of trunk vertebra. 

4. Posterior view of second sacral vertebra;, 

5. Caudal vertebra. 

titcneosa urns. 

t». Side view of epistropheus. 

Plate X3X. 

Mefri orliymh us. 

Fig.L Ilium; left, outer view, pa, preacetabular process; a i, anterior 
lschiatic process; p.i, posterior isebiatic process, #, s, sacral impres¬ 
sions ; u, upper border ; a, acetabular hollow. 

2. Inner view of same bone, 

Sieneoxaurus . 

3. Ilium ; loft, outer view. Lettering as in figs. 1 and 2. 

4. Inner view of same bone. 

5. Ischium. «, anterior border; //*, mesial symphysial border. 

6. Os pubis. 
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2. On the Small Mammals of Duval County, South Texas. 

By Oldfield Thomas. 

[Received July 25, 18S8.J 

Mr. William Taylor, a resident of San Diego 1 , the capital of Duval 
County, South Texas, has for many years past occupied himself in 
the useful task of studying and collecting the small mammals of that 
county, transmitting the specimens obtained to the British Museum, 
and at the same time making many valuable observations on the habits 
of the different species. These observations are embodied in the notes 
attached to the names of the several species below, and distinguished 
by having Mr. Taylor’s initials appended to them. 

Considering our ignorance of the variation and exact distribution 
of most small mammals, the value of such work as Mr. Taylor's 
cannot be exaggerated, and it is to be hoped that lie will continue 
bis observations, and, perhaps, extend his area of research into 
neighbouring counties, and even into North-western Mexico, where 
he has already made some preliminary expeditions. Mr. Taylor 
has been successful in discovering one new species, a diminutive 
Vesper-Mouse, besides adding no less than six species to our 
National Collection of Mammalia, a result for which Mammalogists 
in this country have every reason to be grateful. In all, of Insectivora, 
Chiroptera, and llodentia, Mr. Taylor has obtained examples of 
seventeen species within the limits of Dmal County, a number that 
would no doubt have been largely augmented had not his attention 
been mainly concentrated on the most difficult, and therefore the 
most important, group of all, that of the rats, mice, and other Myo- 
morplia. 

Insectivora. 

1. Sc A L()I\S AQUATIC US, L. 

r/. 5, 4/8(3. 

Head and body 107 niillim., tail 20, hind foot 14*5, head 40, tip of 
muzzle to eye 17‘0. 

“ Is common throughout the county. Although blind it is very 
cunning, and it is the only animal 1 have had in confinement that 
found out the way to lift the fastening of the cage-door and escape.”— 
W. T. 

2. SoilEX (SoREX) PER SO NATOS, Geoffr. (?). 

ff. cf- 

Head and body 49 millirn., tail 36, hind foot 10*5, ear 3* I. 

I am not fully satisfied as to the determination of this specimen, 
but the dimensions agree so closely with those of S. personatus that 
I hesitate to distinguish it without seeing a larger series. 

1 About 98° 25' W. md 27° 50’ N. 
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3. Sorex (Notiosorex) crawfordi, Baird ; Coues, Bull. U. S. 
Geol. Surv. iii. p. 651 (1877). 

a-e. In al., c T $ . 
f. Skin and skull. 

Head and 

body. Tail. Hind foot. Ear. 

a. 6 . 59 28 9*9 4-0 


b. 2 . 60 26*5 10*0 4*4 

c. Imm. 50 30 10*0 4*0 


44 Lives rather an exposed life and is generally found in heaps of 
rubbish and old piles of firewood.”—W. T. 

4. Blarina (Soriciscus) berlandieri, Baird, Mainm. N. A. 
p. 53 (1859). 
a~c. In al. 

Head and 

body. Tail. Hind foot. 


a. 6 . 59 20 10*0 

b. rf . 54 16 10*0 

c. 2 . 59 20 HH 


Chiroptera. 

5. Vesperugo georgianus, F. Guv. 

a . <5. Forearm 33 millim. 

Y Rare ; only occasionally found, and then in pairs.”—W. T. 

6 . Atalapha noveboracensis, Erxl. 

«. c5*. Forearm 38 millim. 

“ Fairly common. Lives mostly in and about trees.”—W. T. 

7. Nyctinomus brasiliensis, Geoffr. 

0 . <5 . Forearm 43 millim. 

“ Infests the houses.”—W. T. 

llODENTIA. 

8 . Spermophilus spilosoma, Benn. 

0. 2 . 

Head and body 155 millim., tail 69, hind foot 30, forearm and 
hand 42, head 42*5, ear 3. Mammae 10 . 

9. Neotom a floridan a, Ord. 

0. Yg. al., <$. 

“ Is the largest of the Cricetinee here. They are called 4 house 
builders ’ by the Mexicans. Their houses are large holes in the 
ground covered over with a heap of dry sticks, cactus-leaves, pieces 
of bark, &c. Their underground rooms are extensive, and have 
rude grass nests in the corners of them. The species varies a good 
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deal in colour, especially in the underparts not being very white at 
times and the line of demarcation being very indistinct. They are 
sometimes ten inches long, and weigh one pound.”—W. T. 

10. Sigmodon hispidus, Say & Ord. 

“ A family.” 

a-c. 3 2 and yg., 4/85. 

Head unci Forearm 

body. Tail. Hind foot, and hand. Ear. 


d . 128 111 28-8 34 14 

2 . 132 112 28*5 3f> 16 


Mammae 2—2 = 8. 

u This species is very common here, and one may see their rude 
nests at the foot of bushes everywhere. Besides these nests they 
make a good many burrows. They are sometimes gregarious, as I 
have seen fourteen killed at one place. They often have five young. 
They are very fierce and bite severely.”—W. T. 

11. Cricetgs 1 (Onychomys) leucogaster, Wied. 

a. 3 ad., 4/86. 

5. J sk. 

c. 3 skull. 

Head and Forearm 

body. Tail. Hind foot. and hand. Ear. 

</. 3 - . . 114 54 23-8 31 5 13*5 

The present is the most southerly locality that has been yet recorded 
for this species. The specimens differ from the ordinary northern 
ones in their slender feet and less densely pilous soles, but do not 
appear to be specifically or even varietally separable. 


12. Cricetus (Vesperimus) leucopus, Raf. 
a~e . 3 5, 12/85 and 4/86. 




Head and 



Forearm 


Heel to front 



body. 

Tail. 

Hind foot. 

and hand. 

Ear. 

of last loot-pad. 

<1. 

2 ■ 

. . 81 

68 

19*3 

23*4 

13*3 

8*8 

b. 

6 ■ 

... 81 

76 

21 

25*3 

13*4 

9*9 

<?. 

2 ■ 

... 92 

82*5 

21*3 

25*5 

14 

10*4 

d. 

2 • 

...81 

77 

20*5 

24*8 

13 

10*0 


“ This species is abundant in the neighbourhood. It varies greatly 
in colour, from whitish grey to the colour of old mahogany ; but 
the colours of the underparts and feet are constant. The lightest 
specimens I have seen were caught in December. Its weight is 
about three times that of C. taylori” —W. T. 

* My reasons for using this name instead of “ Hespcromys ” have been fully 
explained, P.Z.S. 1888, p. 133. 

Proc. Zool. Soc. —1888, No. XXXI. 


31 
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13. Cricetus (Vesperimtjs) taylori, Thos. Ann. Mag. N. H. 
(5) xix. p. 66 (1887). 


a. Skin and skull, 24/11/86. Type . 

b. Skin and skull, $ , 2/87. 
c-w. In al. f c? ? . 



Head aud 


Hind 

Forearm 



Heel to front of 


body. 

Tail. 

foot. 

and hand. 

Ear. 

Head. 

last foot-pad. 

c. 

d .. 60 

40 

12*8 

15*5 

7-6 x 8-2 

20*5 

5*5 

b. 

cJ .. GO 

— 

13*0 

15*8 

8-3 X 8-3 

20 

5*0 

c. 

$ 67 

44 

13*4 

17*0 

8-0 X 8-2 

21 

5*8 

d. 

$>..68 

43 

13*2 

16*7 

7-f»x8'f> 

21 

5*4 


Skull (J):—Basal length 15*7 millim., greatest breadth 10*3; 
nasals, length 7* 1 ; interorbital breadth 3*5; interparietal, length 
2*1, breadth 4*8; palate, length 9*2, breath outside m. 1 4*0, inside 
m. 1 2*3 ; anterior palatine foramen, length 3*7 ; upper molar series, 
length 3*1. 

Since my original description of this species was published, Mr. 
Taylor has sent home many well-preserved specimens of it in spirit, 
and I am therefore able to draw up a more complete description of 
this diminutive Vesper-Mouse. 

Size very small; general appearance very like that of Mus mus- 
culus. Whole of upper surface grizzled brownish grey, exactly of 
the tone of the common house-mouse. Ears small, evenly rounded, 
about as broad as long; laid forward (in spirit-specimens) they 
reach to the posterior canthus of the eye ; their anterior margin 
^without any marked central projection; their surface very thinly 
clothed with minute greyish hairs. Chin white; throat, chest, and 
sides of belly greyish white, the hairs slaty grey basally, white ter¬ 
minally ; centie of belly, in all the fourteen specimens examined, 
with a narrow pure white patch running from the sternum to the 
anus. Arms and legs like body ; hands and feet white or greyish, 
thinly haired ; palms and soles naked, the former with five, the 
latter with six small but prominent pads; fifth hind toe, without 
claw, reaching to the middle of the first phalanx of the fourth. Tail 
short, barely as long as the body without the head, thinly haired, 
brown above and white below; its scales very fine, the rings averaging 
from 25 to 30 to the centimetre. Mammae 0— 2 = 4. 

Skull in its general shape and proportions curiously similar to that 
of a miniature Mus muscutvs, especially as its interorbital region lias 
precisely the smooth upper surface and evenly divergent, square, 
but. unbeaded, supraorbital edges so characteristic of that species. 
Interparietal very small. Outer wall of infraorbital foramen without 
an anterior projecting plate. Anterior palatine foramen extending 
nearly to the level of the middle of m. 1 

Teeth as usual in the subgenus Vesperimus . 

No detailed comparison is needed of this little mouse with its 
nearest allies, as it is at once distinguished from all by its diminutive 
size, its Mus musculus-Yikt colour and shape of skull, aud its small 
number of mammae. 
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“These mice live in single families in well-sheltered places in 
woods and fields. They build neat nests of fine curly grass, corn, 
silk, or any soft substance they can find. They also build little 
houses of refuge away from the main dwelling. Their nests are 
firm and elastic, very unlike the rude nests of Sigmodon hispidus. 
If other mice live in the same place, they watch till the others dis¬ 
appear, then suddenly steal part of the other nest and run to their 
own with it. They again return slowly and repeat the same quick 
theft. They are somewhat like shrews in their movements. They 
creep under anything that is in their way, instead of bounding over 
it like Cricetus leucopus and Ochetodon mexicanus. They are very 
industrious, making many streets and alleys, and clearing off any 
obstructions that may get on to them. They do not like to eat in 
exposed places. They hardly ever try to bite when handled, and 
can hardly draw blood when they do bite, their jaws are so weak. 
The female has generally two, but sometimes three young at a time. 
This is remarkable, as many of the allied species have often five 
youmx ones at a time. 

“ Besides the females with young that I caught in different loca¬ 
lities, I had three sets born in confinement, in a small box. They 
are bluish black before the hair begins to grow, which takes place at 
about five days after birth, and then they are sootv black. When 
danger is near the mother runs off’ carrying one in her mouth, like 
a cat, and not only the mother, hut the male also takes one in his 
mouth, though somewhat awkwardly, and carries it to a safe place. 
When eight days old they have a fair covering of hair and take 
notice of what is going on. When twelve days old one of them 
ran away to protect itself, and commenced to wash its face like the 
old ones when perplexed. After the first week of their life, when 
danger is near, the mother gives them a sign to catch onto the teats, 
which they do, then she runs off, even jumps, with them both dang¬ 
ling behind her like the tender of a locomotive, and I never saw one 
fall off. When twenty da\s old each weighs 45 grains, they begin 
to eat, and assume the appearance of the grown ones except that they 
are much darker in colour. When one month old they are weaned, 
nearly half-grown, and foraging for themselves. In twenty days after 
the same female had another set of young. Full-grown C. taylori 
weighs 150 grains, about one third of an ounce. Their voice is a 
sharp squeak, very different from the yelping noise of Cricetodipus 
flavus —W. T. 

14. Ochetodon mexicanus, De Sauss. 
a-ff* <5 2 > 3 / 86 . 

Head and Forearm 

body. Tail. Hind foot, and hand. Ear. 


a. (S . 66 90 19*2 22 10*5 

b. 6 . 66 92 19*1 21*3 11*0 

c. <J. 62 90 18*7 21 !0*5 

d. 2 . 62 97 18*1 21 10*7 


Mammae 1—2=6. 


31 * 
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“ This species is rare in Duval County, and I have not seen more 
than one pair in one place ; they build very comfortable nests of grass 
lined with feathers, cotton, or wool; these nests are very firmly put 
together, and look like those of some birds except that they have two 
openings; they are easily seen placed high on the top of some prickly 
cactus, or on a branch of some smooth tree or bush, where skunks 
and weasels seldom try to climb. I had a few of them in confine¬ 
ment, but they did not breed. They are the most active animals I 
ever saw—monkeys are slow compared with them ; they can jump 
from the wires on one side of the cage, turning as they spring, and 
catch on the other side again and again, as fast as one can count. 
They vary greatly in colour, independently of season or locality, 
being sometimes as bright as Cricetodipus Jlavus and sometimes as 
sombre as Mus musculus," —W. T. 

15. Dipodomys AfiiLis compactus, True 1 . 

a . Ad. al., $ . 

b. Skull and dried foot. 

Head and 
body. 

a . 98 

Mammas 1—2 = 6. 

Skull—Basal length 26 millim ; greatest length from tip of nasals 
to back of bullae 36*4 ; greatest breadth (across bullae) 22*1; nasals, 
length 13*5; interorbital breadth 13; interparietal, length 3*0, 
breadth 2*6; greatest diameter (oblique) of bulla? 14*4; palate, 
length 16; diastema 8*5. 

These specimens appear to represent a race of 1). agilis so decidedly 
smaller than the typical form as to merit subspecific distinction, 
especially as the reduction in size is correlated with a decided differ¬ 
ence in the relative development of the bullae. 

As to the difference in size, Mr. True 8 has given a table of the 
measurements of all the alcoholic specimens of Dipodomys preserved 
in the United States National Museum. In this table only one of 
the eleven five-toed specimens has a hind foot measuring less than 
39 millim., and this one, No. 2621, comes from Coahuila, Mexico, 
and therefore probably belongs to the present subspecies. All the 
other specimens have hind feet ranging from 39 to 45 millim. in 
length, including the claws. 

4 The above account was in type when I received Mr. F. W. True’s De¬ 
scription of IHpodomyx compactus, a new species of Rodent from Padre Island, 
Texas” (P.U. 8. Nat. Mus. xi. p. 159, 1888). The form described by Mr. True 
and that obtained by Mr. Taylor are, no doubt, the same, although no mention 
of the skull-characters is made by the former. 

2 With claw, 35. The dried foot of spocimen h measures 31 millim. without 
and 33 with its longest claw. 

3 P. U. S. Nat. Mus. ix. p. 411 (1886). In this admirable paper the distinction 
in the number of toes betweon D. phillipsi and D. agilw is first pointed out, and 
useful series of measurements and localities are gi\en for both forms. 


h o rearm 

Tail. Hind foot, and baud. Ear. 

122 33 “ 27 10*1 
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t In the skull the most marked difference, apart from its smaller 
size, is in the lesser development of the bullae, and the consequent 
increase of the space between them, as specially marked by the much 
greater breadth of the interparietal bones. These latter are very 
nearly ns broad as long, while in all the specimens of D. agi/is that 
I have seen their length is at least double and is often three times 
their breadth. The muzzle talso is rather shorter and slenderer, the 
front edge of the anterior zygoma-root starts out from it at a sharper 
angle, and the supraorbital margins are much more nearly parallel to 
one another, and less divergent posteriorly, thanthev are in D. a gills. 

In all these characters, both cranial and external, D. agi/is compactus 
seems to stand on one side of 1). agi/is typievs exactly where Z). 
deser/i , Stephens does on the other, for just as 1). compactus is dis¬ 
tinguished bv its smaller size, smaller bulla?, and broader interparietal, 
so is J). deser/i distinguished by its larger size, larger bullae, and 
narrower interparietal; the three forms apparently therefore repre¬ 
sent three stages in one single series of development. 


l(i. Perogn vtiu;s fa sc i at us, Wied. 
a-j. d ?, 12/80 and 4/80. 



TTrnd and 
both 

Tail 

Hind foot. 

Forearm 
and hand. 

Ear. 

>i. d 

90 

98 

22*2 

20*5 

0*3 

b. 6 

. 99 

97 

23 

20*5 

7*0 

c. d 

90 

90 

22 7 

20*0 

0*1 

d. ? 

107 

104 

21*4 

29 

0*0 

e. ? 

. 99 

99 

22*9 

27 

0*5 

/• ? • • • 
Mamma; 1- 

. 101 

—2=0. 

99 

23*5 

27 

0*5 


“ These pocket-mice are found all over the county, but indi¬ 
viduals are scarce. They remain in their burrows during winter, 
but live a rather exposed life when grass and weeds cover the ground. 
They are strong and active, and the ones I had caged were very silent, 
but made a considerable fuss filling; and emptying their pockets. I 
placed a heap of corn near their nest to see how fast they would 
remove it; I think a pair could move a peck one yard in six or seven 
hours. They appear to fight a good deal, as I often find them 'with 
scars and broken tails.”—\V. T. 

17. Cricetodipes flavxjs, Bd. 
a-e. cf $ > 12/85 and 3 & 4/80. 

11 end and Forearm and 

body. Tail. Hind foot. bond. Ear. 


a. <S . 52 50 13*5 16 0 47 

b. tf... . 51 48 14*2 16*3 5*2 

c. c ?. 52 52 14*1 17 4*4 

d. 6 . 51*5 52 13 7 16*4 4*5 


1 Am. Nat. xxi. p. 42 (1887). The author unfortunately does not state 
whether his species has fou or five hind toes. 
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Head and 



Forearm and 



body. 

Tail. 

Hind foot, 

hand. 

Far. 


.... 49 

52 

13*3 

16 

4*6 

/ 9 .. • 

... 53 

49 

14 2 

16-6 

4*0 

9 - $ • • 

.... 52 

51 

14*0 

167 

4*5 

h . $ ... 

. .. 50 

49 

14 

16-5 

4-1 

$ ... 

... 49 

48 

13*0 

16 

4*0 

j - 9 ... 

. .. 50 

46 

13*5 

167 

40 


Mamma; 1—2=6. 

Besides the measurements of this species recorded in Dr. Coues’s 
Monograph (p. 518), a set of those of the allied (7. parvus, Bd., have 
been given by Mr. True \ who has pointed out the distinguishing 
characters of the two species. 

“ These pigmy pocket-mice are found in all parts of the county, 
although they are scarce. They build their little nests in holes in 
the ground, or among old cactus-leaves. They have often seeds in 
their pockets when caught. 1 have had single ones in confinement, 
but never a pair, so I do not know if they readily breed ; they have 
seldom more than two vouug at a time. This is the smallest mouse 
here, weighing only one quarter of an ounce.”—W. T. 


3. Liste snpplementaire des Oiseaux recucillis cn Corec 
par M. Jean Kalinowski \ Par M. L. Taczanowski. 
, C.M.Z.S. 

[Received August 22, 1888.] 

Notre voyageura continue encore ses travanx en Coree depuis la 
moitie de mars 1887 jusqu’a la fin de janvier 1888 ; puis le 5 fevrier 
il se rnit en route dc retour a, pieds vers la Mantehourie russe, elms- 
sant et collectionnant taitt qu’il luietait possible pendant cette traver- 
see penible et dangereuse, qu’il a accompli dans deux mois jusqu'ft 
la frontiere russe. 

Le point le plus meridional qubl a visite dans ce pays est eloignS 
de 60 kilometres au sud de la capitale; mais comrne il y a trouve 
la contree plus pauvre encore en vegetation et en gibier que dans les 
environs de Seoul il a redgne a s’avancer plus loin dans cette direc¬ 
tion. Toute la contree septentrionale du pays jusqu’h la frontiere 
est egalement non bois£e, et hahitee partout par une population dense, 
meme dans les rnontagnes au sommet des quelles il y a aussi des habi¬ 
tations. Les plus grands hois qu’il a vus et qui ne sont pas 
nombreux dans ce pays, ne depassent pas une dizaine d’hectares; 
toils les renseignements qu’il a pu recueillir s’accordent qu’il n y a 
point dc plusgrandes forets nulle part dans le fond du pays. De tout 
ce qu’il a vus la meillcur contree pour la chasse aux mammiftires et 
aux oiseaux est situee entre Seoul et Ginzan dans les environs 
d’Ara-Sambo, oh il y a des sangliers, des cerfs, des chevreuils, le 

1 P.U. S. Nat. Mus. iv. p. 475 (1882). 
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muse, VAntilope crispa , la zibeline, Pecureuil et autres, ainsi que 
plus d’oiseaux qu’ailleurs. 

La pauvretc en oiseaux qu’on rencontre en general dans toute la 
Corde est amdnee principalement par la population tres nombreuse 
pour un territoire aussi restreint. Les Coreens mangent tous les ois¬ 
eaux sans exception ; dans les marches du gibier on trouve presque 
toutes les especes grandes et petites, les outardes et les faisans en 
compagnie dc cigognes, de lidrons, de grand-ducs, des corbeaux et 
autres, mais qui tous sont aussi malt mites qu’on ne peut pas meme 
s’en servir pour la collection. Le petit nombre d’oi^eaux qui reste 
pour nicher dans le pays e?t 6galernent persecute que les autres, et 
e’est la raison pour laquelle on v trouve ties rarement des nids avec 
des oeufs. 

Je commence cette liste supplementaire par P enumeration des 
especes du dernier transport qui n’ont pas ete fournies dans renvoi 
precedent. 

108. Haliaettjs branickii, sp. n. 

H. brunneo-niger ; phtmis colli striga mediana longissima pallida , 
reetricibus tectricibusque caudce svperioribus et infer wribus pure 
a ibis ; rostra, cera pedibusqne nuranfiaco-flavis ; iridibus lutes- 
ccnti-albidis . 

5 ad. Plumage general de tout le corps est nuir brunatre, tirant 
legeremcnt au sehiste dans les plumes fraiches du mantcau et des 
ailes, tandis que dans les plumes de la robe precedcnte la nuance est 
biunatve; la couleur du demons du corps est plus brunatre et uni¬ 
forme sur toute la poitrine et Pabdomen; la plus noiratre die est sur 
les pnntalons, sur tout le dos infeiieur et le croupion, sur la partie 
emplumee des cotes de la tete et sur la gorge ; tandis que sur tout 
le sommet de la tete et sur tout le cou toutes les plumes sont tra- 
versees dans toute leur longueur par une raie grise fine prolongee 
jusqu* au bout de ces plumes, sur eelles du front ees raies modi an os 
sont tres peu distinetes; les recti ices avec les tectriees superieures et 
les infeiieures ile la queue sont (Pun blanc pur. Bcc, cire, peau nue 
des cotes de la tete et les pieds sont d’un jaune orange vif; ongles 
comes ; iris blanc tirant logerement au jaunatre. 

Lougucur totale 980, vol 2200, aile 000, queue 340, bcc depuis 
la commissure 90, bee depuis la cire en courbe jnsqu au bout 80, de 
la ciie depuis les plumes frontales 31, hauteur du bee prise a la base 
des narines 55, tour de la mandibule supcricure ii la base des narines 
entre les deux tranebants 95, longueur du tarse 87, doigt median 
90, ongle en courbe 42, onglc du doigt interne cgalement en courbe 
54, ongle du doigt externe 35, ongle du pouce 50, queue depnssant 
le bout des ailes de 115 millim. 

Cet aigle ressemble completement au H\ pelagicus (Pall.), par sou 
habitus, sa taille, par la forme du bee, la forme de la queue, par la 
formule alaire et par lo longueur relative des ailes a la queue, mais en 
outre de la coloration il s*en distingue par plusieurs details caracteris- 
tiques, comme:—le bee distinctement plus 61ev6 et plus dpais, tour de 
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la mandibule supSrieure a la base des narines pris entre les deux tran- 
chants est beaucoup plus long (95 millim. tandis que celui du p£la- 
gique n*a que 87) ; Fextremite de cette mandibule tnoins prolong6e et 
moins courbde en arriere ; la nudit6 lat<?rale de la face plus prolong6e 
jusqu’au milieu des yeux, tandis que chez Foiseau cite elle dt?passe 
peu le bord antSrieur de l’ooil, et est beaucoup plus faiblement garnie 
de poils moins developpes, de sorte que la peau nue conserve sa 
couleur natureile et parait etre parfaitement nue k une petite dis¬ 
tance ; les ongles sont moins longs ; les scutelles corndes au dos des 
doigts non partagees sont moins nombrcuses, il n’y a que quatre ter- 
minales sur le doigt median, tandis que chez le ILpelaf/icns il y a au 
moins 7, quelquefois jusqu’a 14, les plumes de la region interscapulaire 
plus acuminees, etc. 

I/unique exemplaire qui sort a cette description fut tue par M. 
Kalinowski k Tsiempion, le 28 fevrier 1888, pendent son retour de 
Seoul k Wladiwostok. Puis le voyageur a vu encore 6 ou 7 individus, 
qui tous etaient aussi noirs que le precedent, sans ricn de blanc ex- 
ceptd la queue, et qui frappaient de loin par le jaune orange de leur 
bee et des pieds; il a vu aussi unjeune k queue fonc6e. Precedem- 
ment il a observe aussi deux oiseaux qui tournoyaient dans une grande 
hauteur aux environs de la capitale, et a vu aussi deux peaux sus- 


Fig. 1. 



pendues chez les indigenes, mutilees, sans ailes, sans queue et sans 
bee, auxquelles il n’a pas fait attention. Apr&s son arriv^e k Wladi¬ 
wostok, lorsque le voyageur a montre son exemplaire k M. Jankow¬ 
ski, qet explorateur de la Mantchourie russe a assure qu’il a deji vu 
deux pareils k Sidemi, dont la couleur toute foncee saus rien de blauc, 
sauf la queue, Fa frappee au premier coup d’ceil. M. Godlewski, 
ancien compagnon du Dr. Dybowski, apr^s Fexamen de cet aigle 
Cor6en pretend qu’il a vu aussi deux pareil poses sur le sable au bord de 
FOuon en Daourie, qui Font frapp§s par leur couleur g6ndrale foncee, 
la queue blanche et le jaune intense du bee et des pieds, mais qui se 
sont envol&s de loin devant lui. M. Kalinowski assure que pendant 
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tout le temps de son s6jour en Corec il n*a pas vu le H. pelagicus 
ty pique. 

Notre voyageur pretend que cet oiseau remarquable habite la con- 
tree septentrionale de la Ooree, au voisiuage des rivieres tres poisson- 
neuses, d’ob les indigenes transportent tous les ans dans les contrees 
plus meridionales de la pdninsule une grande quantite du poisson 
s6che. 

Cet aigle qu’on pourrait prendre pour une varicte negre de l’aigle 
pelagique me parait constituer une forme locale constante, peu nora- 
breuse et confinee dans un territoire assez restreint dans le sud meme 
de la vaste region habitee par l’aigle pelagique. En outre de la diffe¬ 
rence dans la coloration et dans les autres caracteres plastiques, que 
je viens d’indiquer, peut servir de preuve la circonstance qu’entre 
beaucoup d’aigles pelagiques observ6s et recueillis a Kamtschatka 


Fig. 2. 



par MM. Dybowski et Kalinowski tous dtaient en plumage normal, et 
qu’entre beaucoup d’individus qui ont 6t6 recueillis et observes par 
les autres voyageurs au Kamtschatka et partout ailleurs on n’a rien 
trouvt? de pareil. 

Je d6die se remarquable oiseau k M. le Comte Xavier Branicki, 
qui a h^rit6 de son pore Tamour de l’Histoire Naturelle et rami tie 
des Naturalistes. II commence jeune sa carri&re, je lui souhaite 
done de tout uion cceur que les resultats de son entreprise soient 
correspond ants 5. l'em presse merit avec lequel il s’est pris k F oeuvre. 
Ce sera le meilleur hommage rendu k la memoire de son pere, qui 
ddsirait ardemraent que sou fils continue k s’iuteresser de la science. 

109. HaLIAETUS ALB1CILLA (L.). 

Deux jeunes oiseaux tues k S&ml et au nord de Ginzan. 

Nulle part M. Kalinowski n’a pas rencontre ce pygargue aussi nom- 
breux qu’il Test dans les contrees septentrionales de la Coree pendant 
la migration de printemps. Au voisiuage de la fronti&re de la Mant- 
chourie russe notre voyageur a vu sur un lac convert de glace une 
centaine de ces rapaces qui se reposaieut sur la glace et sur le 
rivage. 
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110. Archibuteo hemilasius (Temm. etSchl.). 

Une femelle ad. tu&e k Sdoul le 15 janvier 1888, semblable en tout 
& celle que le Musee de Varsovie possede de Tsouroucliaitoui en 
Daourie, mais qui a la tete toute blanche avec une grande tache cer- 
vicale brunpale, des stries brunes tres fines au front et sur le vertex, 
ainsi que sur la gorge, une moustache brune malaire. Cet exernplaire 
a les tarses parfaitement denues dans le tiers infe'rieur, sauf une fine 
bande emplumee sur le devant merne d’un de ces tarses. Longueur 
totale 676, vol 1612, queue depassant le bout des ailes de 25 millim. 
Iris blanc sale, avec une legere teinte jaunatre, k moitie inf€rieure 
parsemde de points roux. 

L’espece n’y est pas commune. 

111. Scops japonicus, Temm. et Schl. 

Une femelle du 27 octobre 1887. Irisjaune orange. Longueur 
totale 203, vol 530, le bout des ailes atteiguant rcxtrdmite de la 
queue. Deux exemj)laires out ete rencontres aux environs <fe Seoul. 

112. Asio accipitrinus (Pall.). 

Deux males tues aux environs de Seoul, en janvier, un d'eux le 
29 de ce mois lorsque la terre fut couverte de neige ; en general on 
ne le voit qu’en petit nombre en hiver. 

113. Cotyle sinensis (Gr. et Hardw.). 

Une femelle adulte du 21 septcmbre et un jeune oiseau de la merne 
date des environs de Seoul, & dimensions semblables a celles des oiseaux 
de Sidemi. On rencontre cette hirondelle aux deux passages. 

114. Halcyon coromandus (Lath.). 

Un male tue le 28 aoilt 1887 aux environs de Seoul, et cW le 
seul qui a ct6 \u pendant tout le sejour de deux ans et clemi dans le 

E . Longueur totale 289, vol 460, nile 122, queue 68, bee depuis 
tmmissure 66, tarse 15, doigt median 28 avec l'ongle, queue 
depassant le bout des ailes de 40 millim. 

115. Upupa epops, L. 

Une femelle tuee h Seoul le 30 juin. La buppe est rare en Corep, 
mais elle niche dans le pays, et quitte la con tree en hiver. 

116. Turdus obscurus, Gm. 

Une paire de Seoul, tude le 21 tnai; oiseau de passage aux deux 
migrations. 

117. Turdus pallidus, Gm. 

Une femelle de Seoul, tude au printemps ; on ne la voit qu’aux 
epoques des deux migrations. 
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118. Phyllopneuste schwarzi, Radde. 

Un male tu6 k Sdoul le 11 mai 1887 ; iris brim fonce. Cet indi- 
vidu ressemble en tout & la plurality des oiseaux en robe de noces de la 
Daourie et du Baical meridional; mais il se distingue de tous ceux avee 
lesquels je l*ai compare par le blanc plus repandu sur les parties infe- 
rieures du corps, qui n’est interrompu sur le milieu de la poitrine que 
par une teinte fauve tres legere ; l’ocreux des souseaudules trespfile; 
il se distingue aussi de tous ceux avec lesquels il a ete compare par 
des macules fauve blanchfitres terminates dans les tectrices alaires 
moyennes et les graudes secondaires. Longueur totale 130, vol 105, 
aile 59, queue 46 millim. On le trouve en ete mais en petit nombre. 

119. Locustella fasciolata (Gr.). 

Trois males tues le 15 juillet k Chimulpo sur des petits ilots, 
eloignes d’un kilometre de la cote, converts de buissons et d’herbe 
elevee, on il niche; au reflux ces ilots sont reunis au continent ; 
Toiseau quitte le pays en hiver. Le vovageur a entendu aussi l’oiseau 
chantant au bord de la riviere S6oul, mais n’a pas pti le retrouver. 

Dimensions:—Longueur totale 180, vol 223, aile 72, queue 65, 
bcc 22, tarse 21, queue depassant le bout des ailes de 52 millim. 

Dans un autre exemplaire longueur totale 181, vol 227, aile 71, 
queue 65, bee 22, tar»e 26, queue depassant le bout des ailes de 50 
millim. 

120. Larvivora sibilans, Swinli. 

Un male ad. de Seoul tue le 11 mai 1887, semblable en tout u 
ceux de Sidemi il de la Daourie ; iris brun fonce. L’oiseau est rare 
et de passage. 

121. Regulus japonicus, Tcmrn. 

Deux males et deux femelles tues le 27 et le 30 octobre 1887 
aux environs de Seoul; dans cette saison ils out moins de nuance 
cendree sur les c6tes de la tele et au cou que les oiseaux d’avril, 
cette couleur est remplacue par une nuance oliv&tre. Tics comtnun 
en automne et pendant tout 1*hiver dans les forets de pin. 

122. Parxjs ater, L. 

Une femelle de Sc { oul du 13 octobre 1887. M&ange tres commune 
dans les forets de coniferes pendant tout rautomne, en hiver et au 
printemps; rare en etc. 

123. Pipastes agilis, Blyth. 

Une femelle ad. en robe fraiche d’automne complete, tuee k S<5oul 
le 11 octobre 1887; cet individu a une nuance rousse forte sur la 
gorge tt la poitrine. Cet oiseau est assez rare dans les epoques des 
migrations ; peu nombreux en etiS. 

124. Emberiza rustica, Pall. 

Une paire tu6e le 27 octobre 1887 ; resptce hiverne en grand 
nombre, reste en petit nombre en dt<5. 
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125. Euspiza rijtila, Pall. 

Deux males aduites, tuesk Seoul le 11 mai 1S87. On ne le voit 
point en ete et en hiver. 

126. Eophona melanura (Gm,). 

Un jeune male tue le 26 ao&t 1887 aux environs de Seoul. En 
automne on voit longtemps ce gros-bec. 

127. Otis dybowskii, Tacz. 

Une femellc adulte tuee au nord de Ginznn le 27 fevrier 1887, 
et un jeune male des environs de Seoul. L’outnrde est commune 
pendant tout l’hiver depuis Seoul jusqu’a la frontifcre de la Mant- 
chourie Russe, dans les environs de la capitale on pent voir quelque- 
fois des troupes cornposees jusqu’a une ceutaine d’exemplaires; au 
sud de S6onl elle est plus rare, en on ne la voit point. 

Comme la fernelle de cette outarde oriental?, qui jusqu’ii nos jours 
est confondue avee I’espece europeenne, n’est pas encore decrite, je 
donne done sa description. 

La feme lie est beaucoup plus petite que le male, a manteau egalement 
fonce mais a dessin roux rnoins regulier ; la tete et le cou sont d'un 
cendre bleuatre assez intense, en laissant la gorge largetnent d’un 
blanc pur, sommet de la t&te plus obscur parseme de macules fauves, 
milieu du cervix noir macule dc fauve ; le cendre collaire se termiue 
en arriere dans la moitie de la hauteur du cou, tandis que sur le 
devant il descend jusqu’au has de la region jugulairc; tectrices 
superieures des ailes rousses rayees de noir dans la moitid 
supdrieure de l’aile pliee, dans la moitie inferieure de l’aile elles sont 
d’un gris cendre melange avec du roux raye de noir, toutes termim?es 
par une grosse tache blanche, ce qui forme une grosse maculature de 
cette derniere coleur sur la partie post^rieure de l’aile, tandis que ces 
macules sont beaucoup moins grandes disperses sur un fond cendre 
du devant du has de l’aile ; grandes tectrices alaires noires termindes 
par une grande tache blanche, ainsi que les rdmiges primaires ; 
remiges secondaires posterieures rayees de brun, de roux eten partie 
de blanc; le blanc des rectrices externes fort colort? de roux, dans la 
moitie terminale, a 2 ou 3 bandes transversales noires; les medianes 
semblables a celles du male. 

Longueur totale 795, vol 1700, aile 475, queue 195, bee 80, tarse 
120, doigt median 45, ongle 15 millim. 

128. Charadrius fulvus, Gm. 

Un< jeune m4le tue k Seoul le 25 septembre 1887 ; assez commun 
dans les temps des migrations. 

129. iEGIALlTIS mongola (Pall.). 

Deux males tues a Chimulpo le 2 juin 1887 ; rare au printemps. 

130. Squatarola Helvetica (Linn.). 

Jeune oiseau tu6 k Seoul le 27 septembre 1887 ; on l’observe en 
petit nombre aux 6poques des deux migrations. 
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131. Lobivanellus inornatus, Temin. et Schl. 

Une femelle tuee entre Seoul et Chimulpo le 27 septembre 1887. 
Iris et bee (Tun jaune orange, extremite du bee noir; pieds d’un 
jaune pale. En etc peu nombreux, absent en hiver. 

132. Tiung a subminuta, Midd. 

Une femelle tude h S6oul en septembre ; becasseau assez cotnmun 
dans les deux migrations. 

133. Tringa acuminata, Ilorsf. 

Deux males tues a Chimulpo en mai; cest les seuls qui ont etc 
rencontres sur la cote pendant tout le temps de 1’exploration de notre 
voyageur. Dimensions :— 

Longueur totale 235, vol 464, aile 113, queue (33, bee 28, boutdes 
ailes atteignant l’extieniite de la queue. 

Longueur totale 232, vol 456, aile 140, queue 63, bee 28, bout des 
ailes atteignant rextremite de la queue. 

134. IIetekosceles incanus (Gin.). 

Un male en robe de l’hiver tue aux environs de Seoul le 27 
septembre; peu nombreux en auLotune. 

135. AcTITIS HYPOLEUCOS (L.). 

Une paire tuee a Seoul en septembre. Peu nombreux en ete, 
niche dans les environs de Seoul, corumuu partout en automue, 
absent en hiver. 

136. Totanus glottis (Lath.). 

Un male de Chimulpo du 3 mai, deux femelles de Seoul tuees en 
septembre, Ce chevalier ainsi que les suivants conimuus au passage 
d’automne, rares au pi intemps dans les champs de nz. 

137. Totanus calidris (L.). 

Un nude en plumage d’hiver tue a Seoul le 19 septembre. 

138. Totanus ochropus (L.). 

Un male et deux femelles pris a Seoul en septembre et en octobre 
de 1887. 

139. Totanus glareola (L.). 

I n male et une femelle tues a Seoul en septembre et en octobre. 

140. Limosa lapponica baueri (Naum.). 

Une femelle en robe d'hiver de Seoul, tuee le 22 octobre; tres 
rare en automue dans lesrizieres. 

141. Numenius phjeopus variegatus (Scop.). 

Une femelle tuee k Chimulpo le 3 mai 1887. Commun au passage 
de printemps sur la cote et partout dans les moutagnes. 
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142. Rhynchaea sinensis, Swinh. 

Unejeune femelle commengant & changer le plumage tu6e aux 
nvirons de Seoul le 6 septembre, et c’est le seul exemplaire trouve 
dans une riziere. Iris verdatre sale, pieds gris avec une teinte 
verdatre. Longueur totale 278, vol510, aile 136, queue 45, bee 53, 
tarse 47, doigt median 35, ongle 4, queue ddpassant le bout des ailes 
de 18 millim. 

143. Porzana pusilla (Pall.). 

Une femelle tuee a Chimulpo le 29 rnai 1887 ; iris orange. 

144. Ardetta sinensis (Gm.). 

Une femelle tuee a Chimulpo le 29 mai. 

M5. Larus cachinnans, Pall. 

Un male de Ginzan du 16 fevrier. Iris gris clair; pieds carne 
pale. Longueur totale 675, vol 1590 millim. 

146. Chroicocephalus saundersi, Swinh. 

Une femelle de Ginzan du 16 fevrier, il y avait une quinzaine 
au bord de la mer, puis le voyageur a rencontr£ plusieurs & Pembou- 
chure des petites rivieres. Iris brun fence; bee noir ; pieds d’un 
rouge sale. Longueur totale 340, vol 910, aile 285, queue 110, 
bee 30, culmen 26, tarse 40, doigt median 27, ongle 7 millim. 

147. Cygnus olor (Gm.). 

Jeune femelle tuee a Ginzan le 27 fevrier. Longueur totale 1287, 
vol 2140 millim. Le voyageur n’a vu dans cette contree que des 
jeunes en hiver; les adultes vout pins loin au sud, mais reviemient 
vers le 20 fevrier. 

148. Anas zonorhyncha, Swinh. 

Un male adulte tife a Chimulpo le 3 rnai 1887. Iris brun fonc6; 
longueur totale 617, vol 990, aile 296, queue 104 millim. Peu nom- 
breux en general, au printemps et en automne, le plus souvent on le 
rencontre par paires ; au printemps ce canard apparait avant les 
autres especes. 

149. Anas falcata, Pall. 

Un m&le adulte de Ginzan, on le trouve aussi & Seoul en passage. 
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Liste des esphces non recueillies mais que le voyageur a eu en 
main , ou qu'il a vu pour sur. 

150. Pandion haliaetus (L.). 

On ne le voit qu’en exemplaires solitaires, au printemps et rare- 
inent en automne. 

151. Pernis apivorus (L.) ? 

Depuis le mois d’aout iusqu’en automne dans les environs de 
Seoul! 

152. Falco communis (6m.). 

S&lentnire, plus commun en hiver. 

153. Falco subbuteo, L. 

lleucontre rareraent au printemps et en automne entre Seoul et 
Chirnulpo. 

1«>4. ASTUR PALUMBAIUUS (L.). 

Rencontre dans les contrees septentrionales du pays. 

155. Surnia nyctea (L.). 

Reneontree ii la fin de terrier dans les environs de Ginzan. 

I5(i. Acanthylis caudacuta (Lath.). 

Rare aux passages. 

157. UoMBYCTLLA GAKRULA (L.). 

()b>ervee en fevrier a Sionguo a 100 kilometres au nord de Seoul. 

158. CoiiVUb orientvms, Everstn. 

Obscive au passage de printemps, ne reste pas pour nicher. 

150. Plectrophanes nivalis (L.). 

Rencontre en fevrier aux environs de Ginzan. 

160. ILp.matopus osculans, Svvinh. 

Rare au printemps dans les environs de Seoul. 

161. Numenius cyanopus, Vieill. 

Rencontre dans toutes les saisons, rare en hiver. 

162. Scolopax rusticula, L. 

Une seule reneontree en automne. 

163. Gallinago hyemalis (Eversm.). 

Rare en hiver au nord de Ginzan. 

164. Rallina mandarina, Swinh. 

Rare en hiver dans les rizieres. 
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165. Anser segetum (6m.). 
Observee aux passages. 

166. Cygnopsis cygnoides (Pall.). 
Observee aux passages. 

167. Cygntjs musicus, Bechst. 

Le plus commun en hiver. 

168. AlX GALERICULATA (L.). 
Observee aux deux passages. 

169. Anas boschas, L. 

Niche en petit nombre et hiverne. 

170. Anas crecca, L. 

Hiverne. 

171. Anas Formosa, Georgi. 
Observee aux deux passages. 

172. Dafila acuta (L.). 

Observee aux deux passages. 

173. Spatula clypeata (L.). 

* Observee aux deux passages. 

174. MaRECA PENELOPE (L.). 
Observee aux deux passages. 

175. Fulix fuligula (L.). 

Bare en hiver, manque en etc. 

176. Fulix marila (L.). 

Observee aux deux passages. 

177. MeRGUS MERGANSER, L. 
Hiverne. 

178. Mergus skrrator, L. 
Hiverne. 

179. Mergus albellus, L. 

Hiverne. 
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Additions aux espbces de la lute precedent#. 

Milvus melanotis. 

Trfcs commuQ dans toutes les saisons de l’annee. 

Butko plumipes. 

Ne se trouve qu’en hiver. 

Astur cucueoides. 

Assez rare, niche et quitte le pays pour l’hiver. II se liourrit 
principalement de gros coleopteres et surtout de longicornes qu’il 
prend au vol ou sur les branches. 

Accipiter N1SUS. 

Sedentaire ct assez commun dans toutes les saisons. 

Falco hendersoni. 

Sedentaire mais rare ; sa rarete est certainement amenee par les 
indigenes qui sVn servcnt pour la ehasse, ce qui s’applique aussi au 
Faucon Commun et a l’Autour. 

Falco subbutko. 

Hare dans les temps des migrations. 

Denduofalco vESALON. 

Rare et observe seulenieut en hi\er. 

TIN N U N C U LU$ J A PC)N1C US. 

Sedentaire, le plus commun des rapaces diurues. 

Circus c yank us. 

Sedentaire, assez commun. 

Ninox japonicus. 

Assez commun en «?te, absent en hiver. 

Scops semitorques. 

Rare en hiver, absent en et6. 

Bubo ignavus. 

Sedentaire, assez commun ; on le voit souvent en vente au marehe 
entre le gibier. Dans le dernier transpoit d’oiseaux il y a une 
paire de grand-ducs, recueillis dans les environs de Seoul. La femelle 
est semblable en tout a cello de l’envoi precedent et au m&le de 
Sidemi; elles ont la merne nuance du fond abdominal et presque la 
metne grosseur des stries uoires centrales dans les plumes, et les raies 
transversales semblables. Le male tue le 4 novembre 1887 a le 
fond des parties supcSrieures du corps, des cotes du cou et de toutes 
les parties superieures du corps d’un roux aussi intense ct meme plus 
fort que dans la pluralite des oiseaux europ6ens, les flammeches 
pectorales et les stries abdominales noires aussi grosses que dans les 
Proc. Zool. Soc. —1888, No. XXXII. 32 
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femelles ; le dessin noir sur le fond du manteau plus delicat que daus 
les femelles. Iris jaune orangd. 

Tous ces exemplaires pr&entent entre eux une grande difference 
dans la rayure foncde de la queue ; la femelle de ce dernier transport 
a sur la page infdrieure de toutes les rectrices, sauf les mddianes et 
les submddianes, les raies noires transversales fines, et tres peu de 
petites taches au voisinage de 1*extremity des pennes ; chez le male 
les raies transversales sont encore beaucoup plus fines, la maculature 
subterminale subtile; la femelle de l’envoi precedent a les bandes 
larges, la maculature dense, plus grossidre et plus prolongee vers la 
base des pennes. Dimensions de ces deux exemplaires :— 

<$. Longueur totale 615, vol 1583, aile 430, queue 250, queue 
depassant le bout des ailes de 80 millim. 

$. Longueur totale 615, vol 1583, aile 480, queue 2/6, queue 
depassant le bout des ailes de 80 millim. 

Syrnium nivicolum. 

Sedentaire et rare. 

Caprimulgus jotaka. 

Rare eu etc. 

Cecropis daurica. 

Rare en etc, elle niehait en 1886, tandis que dans Pannee suivaute 
on ne la voyait point. 

, Hirundo gutturalis. 

Commune en etc, niche et quitte le pays pour Pimer. 

Eurystomus orientalis. 

Assez commun en etc, niche et quitte le pays pour rimer. 

Halcyon pileatus. 

Assez commun en etc, niche et quitte le pays pour Phiver. 

L’unique nid de ce martiu-chasseur, trouve par M. Kaliuowski, fut 
pratiqud dans une parois sablonneuse verticale d’un ravin, a 4 metres 
au dessus du fond de ce ravin. Le trou fut semblable a celui du 
martin-pecheur de l’Europe, egalement regulier, a ouverture externe 
6galement elliptique, mais aussi large qu’on a pu facilement introduire 
la main; le canal d’un metre de profondeur, presque horizontal et 
courbe, elargi et aprofondi dans le fond, dtait tapisse d’une dpaisse 
couche d’os de grenouilles et de lezards, indlang&j avec des debris 
des gros insectes, qui sont certainement de la provenance semblable 
que les boules composdes d’os et d’dcailles de petits poissons, avec les- 
quelles les martin-pdeheurs garnissent leur nid. D'apres Pexamen 
des materiaux du tapis on peut supposer que l’oiseau se servait de 
ce canal depuis plusieurs amides. Les oeufs au nombre de six furent 
deposes sur cette couche. 

Les ceufs sont un peu plus oblongs que ceux de VAleedo ispida, k 
surface de la coque moins glabre et moins luisante, mfime ondulee 
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assez fortement dans certaine endroits ; couleur superficielle blanche 
pure etblancheen transparence. Dimensions: 33*2x28*3; 33*2x 
28*8; 33*6x28*4; 33x29*2; 34x28*2; 35 X 28*5 millim. 

Ceryle lugubrts. 

Rencontree seulement en hiver aux environs de Ginzan; le long 
d’un ruisseau il y en avait quatre: tous furent tires et blesses, mais 
un seul retrouve ; puis on ne les voyait plus. 

ISPIDA BENGALENSIS. 

Commune, il niche, mais on ne le voit point en hiver. 

Ckrthia familiaris. 

Commune en hiver. 

SlTTA AMIJRENSIS. 

On ne le rencontre qu’en hiver. 

Troglodytes fumigatus dauricus. 

Commun et sedentaire. 

ClNCLUS PALLASI. 

Commun en hiver, inais on ne le commence a rencontrer qu’a 60 
kilometres au nord de Seoul, d’ou on le trouve partout jusqu’a la 
front iere russe. 

Accentor montane levs. 

Commun en hiver, rare en etc. 

Turdus fuscatus. 

Observe aux passages. 

Turdus naumanni. 

Commun dans les temps des migrations. 

Oreocincla varia. 

On n’a rencontree qu’une paire au printemps. 

Monticola solitaria. 

Commune et niche, quitte le pays pour Thiver. 

RUTICILLA AUUORF.A. 

Sedentaire et assez commune. 

Phyllopneuste borealis. 

Commune au printemps et eu automne, rare en ete. 

Phyllopneuste coronata. 

Comme la pr^c6dente. 

Phyllopneuste superciliosa. 

Comme les pr6cddents. 


32* 
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Microscelis amaurotis. 

En hiver de 1866 sur 7 il fat commun aux environs de Seoul et se 
tenait et nourrissait principalementsur les gendvriers, 1* hiver suivant 
il manquait completement. 

Motacilla leucopsis. 

Rare en <?td et niche en petit nombre; commune et nombreuse en 
automne; quitte le pays pour 1*hiver. 

Motacilla ocularis. 

Commune en automne, rare en hiver, 

Calobates melanope. 

Commun, niche, non troine en hiver. 

Limonidromus indicus. 

Commun, niche, quitte le pays pour V hiver. 

ALAUDA ARVENS1S. 

Commune toute Fannee. 

GALERIDA CR1STATA COREKNS1S. 

Sedentaire rnais pen nombreuse dans la partie meridional? du pays, 
elle manque au nord de S6oul. 

Parus varius. 

Commun toute Fannee. 

Parus minor. 

La plus commune des mesauges, mais rare en ett*. 

PcECILIA PALUSTRIS CRASSIROSTRIS. 

Sedentaire, rare en et6. 

Mecistura triviugata. 

Sedentaire, la plus commune aux environs de Giuzan. 

Suthora webbiana. 

Sedentaire et commune. 

Oriolus diffusus. 

Observe dans les £poques des migrations. 

Lanius sphenocercus. 

Sedentaire, plus nombreux en hiver quVn etc. 

PHONEUS BUCEPHALUS. 

Assez commun en ete, niche, absent en hiver. 

Otomela lucionensis. 

Plus commune en etc que le pr6c6dent, manque en hiver. 
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Butalis LATIROSTKIS. 

Commune aux passages de printemps et d’automne. 

Erythrosterna luteola. 

Comme la prdcddente. 

Xanthopygia tricolor. 

Commune en <5te, niche, absente en hiver. 

CYANOPriLA CYANOMELASNA. 

IJne seule fernelle rencontree an printemps. 

Periciiocotus CINEREUS. 

Niche en petit nornbre, absent en hiver. 

Cyanopolivs cyanus. 

Sedentaire et cornmun ; rare au sud de Seoul. 

Garrulus brandti. 

Cornmun en hiver, rare en ete. 

Pica caudata japonica. 

Sedentaire et commune ; gibier favori des Coreens. 

MONKDULA DAtJRTCA. 

Tres commune aux deux passages, manque en hiver et en ete. 

Cory vs japonensis. 

Cornmun et sedentaire ; gibier favori des Coreens comme beaucoup 
d’autres oiseaux qu’on ne mange pas ailleurs. 

Frugilegus fastinator. 

Tres nombreux au printemps, rare en automne, manque en 6t6 et 
en hiver. 

Nucifraga caryocatactes. 

Deux fois rencontre solitaire en automne. 

Sturnvs cineraceus. 

Cornmun mais assez rare, niche, absent en hiver. 

Emberiza fucata. 

Commune au printemps, niche en petit nornbre, absente en hiver. 
Embeiuza castaneiceps, Moore. 

Commune en hiver, niche en petit nornbre. Les deux paires qui 
sont fournies de S^oul appartiennent & cette forme, peu distincte, mais, 
comme il parait, constamment de la forme siberienne. Probablement 
entre les nombreux oiseaux qui viennent hiverner en Corde on trouvera 
aussi les oiseaux de la grande race, comme cela a lieu dans le sud de 
la Mantchourie russe. 
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Emberiza spodocephala. 

Assez commune au printemps, niche en petit nombre, absent enhiver. 

SCHCENICOLA POLARIS. 

Niche en nombre mediocre, hiverne en plus grand nombre. 
Passer montanus. 

Trfes commun et tr6s nombreux dans toutes les saisons. 
Fringilla montifringilla. 

Hiverne dans les forets de coniferes, absente en 6t6 ; en hiver elle 
est fort abondante et se nourrit priucipalement de semence de pin. 

Ciilorospiza sinica. 

Sedentaire et commune 

Chrysomitris spinus. 

Commune au printemps, rare en ete. 

Coccothraustes vulgaris japonicus. 

Rare. 

Propasser roseus. 

Commun en hiver, non recontre en <5te. 

Uragus sanguinolentus. 

Rare. ^ Probablement les trois femelles de l’envoi precedent appar- 
tiennent a 1 U, fepidus , David et Oust., et non au U. sanguinofentus . 

Loxia curvirostra albiventris. 

Commune en automne et en hiver, absente en ete. 

Pyrrhula orientalis. 

Rare en hiter. 

Cuculus canorus telephonus. 

Commun en ete. Notre voyageur a constamment entendu le 
chant du male semblable a celui du coueou de l’Burope, et jamais 
celui du Cuculus indicus . 

Gecinus canus. 

Sedentaire et commun. 

Pic us major. 

Sedentaire et rare. 

PlCUS LEUCONOTUS. 

Sedentaire et rare. 

Iyngipicus dorriesi. 

Sedentaire et rare. 
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IlNGIPICUS SEEBOHMI. 

Sedentaire, le plus commun des pics. 

Thriponax kalinowskii. 

Rare. 

CoLUMBA RUPESTRIS. 

Sedentaire et commune, habite en grand nombre dans la residence 
royale. 

Turtur rupicola. 

Sedentaire ct commun. 

Tuiitur toruuata. 

Sedentaire et commun. 

Bon ASIA BETULINA. 

Sedentaire et assez commune entre Seoul et Ginzan, non rencontree 
plus au nord de cette dernierc Joealitc; manque dans le sud de la 
peninsule. 

Coturnix vulgaris japonica, Temm. et Schl. 

Tres abondante en hiver entre Seoul et Ginzan, plus rare plus au 
nord. Les cinq exemplaires dont 3 <3 et 2 9 » fournis par uotre 
voyageur dans son envoi precedent, et quo j’ai indiquc dans la pre¬ 
miere liste sous le nom de C. communis, ne sout pas faciles a determiuer. 
11s ‘•out tous en plumage d'hiver et ne picsentent pas de caracfceres 
diflerentiels entre ces deux formes. Coimne M. Kalinowski n’a pas 
jamais entendu en Coiee le chant caracteristique de la caille d’Europe, 
mais toujours la u>ix gourde, propre aux cailles de la Baourie et de 
la Mautchouiic russe, qu’il conuaissait parfaitement, on peut supposer 
que toutes les cailles qui lmernent en Coree appartiennent h cette 
forme, qui est en C'te tres abondante dans les plaines berbeuses et 
humidcs des bords du lac Chan ha et de la Soungatscha, ainsi que 
dans les autres con trees de la Mantchourie russe. Bans les derniers 
temps le Pi of. Bogdanoff fut d’avis que cette caille continentalc est 
diflerente de la race japonaise et l’a distinguee sous le nom de 
C. ussurianus , dans son fascicule du * Conspectus Avium Imp. Rossici/ 
Mais conmie cette caille ne se distingue de la description et de la 
figure de la ‘ Fauna Japonica ’ que par la couleur de la bande sourciliere, 
et comme la coloration de la tcte est fort variable dans les differents 
details chezles males des steppes de la Daourie et de la Mantcbourie 
russe, je ne crois pas que 1* opinion de BogdanofF soit decisive. 

Phasianus torquatus. 

Abondant depuis Seoul jusqu’en Mantchourie, mais en nombre 
inegal dans les differentes contrees; lare au sud (le Seoul. 

JSgialitis minor. 

Assez commune en et^, absent en hiver. 
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iEGIALITIS FLACIDA. 

Commune en automne ct au printemps, rare en hiver, manque en 

Vanellus cristatus. 

Rare dans les temps des deux migrations. 

Tringa cincltjs. 

Rare au passage d*automne. 

Tringa minuta. 

Commune aux deux migrations. 

Gallinago SCOLOPACINA. 

Tres commune en automne dans les rizieres, rare au printemps, 
manque en ete ef en hiver. Toutes ces becassines adultes de la 
collection de notre voyageur se distinguent des europeennes par les 
bandes claires du dessus du corps consid emblement plus larges, ce qui 
est particulicr a toutes les becassines de la Siberie orientale. 

Gallinago stenura. 

Presque aussi commune que la precedente en automne dans les 
rizieres. 

Grus VIRIDIROSTRIS. 

Commune en hiver depuis la frontiere russe jusqu’a Seoul, plus 
rare plus au sud ; en ete non rcncontree nulle part. 

' Grus leucauchen. 

Moins nombreuse que la precedente, mais se trouve partout en 
hiver. 

Ibis Nippon. 

On commence k le rencontrez en hiver et au printemps k j() kilo¬ 
metres aunord de Seoul, le plus commune dans les environs de Ginzan, 
on y voit souvent des troupes d’uue cinquantaine d’exemplaires; 
rare plus au nord de Ginzan. 

Ibis Nippon sinensis. 

Au printemps on le trouve k Seoul et ailleurs jusqu’il la frontiere 
russe ; en ete on ne le voit pas en Ooree. 

Ciconia boyciana. 

Se trouve, mais peu nombreuse, dans toute la Coree, niche, plus 
rare en hiver. 

Ardea CINEItEA. 

Assez rare, niche dans les colonies des herons blancs, en fevrier 
ane a ete rencontree. 

Ardea alba modesta. 

Commune en etc, quitte la contree pour V hiver. 
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Gallicrex CINEREA. 

Niche en nombre mediocre dans les rizieres, quitte le pays pour 
I’hiver. Un male adulte tue & Oricoul a 20 kilometres de Seoul, a 
eu l’iris blanc avec uu leger reflet jaune roussatre; bee jauue verdatre 
& base carnee : scutelle frontale rouge sale, & sommet du tubercule 
carne tirant au bleuatre; pieds gris verdatre obscur. Longueur 
totale 413, vol 716, aile 210, queue 85, bee 39, tarse 73, doigt median 
73, ongle 14 millim. 

Sternula sinensis. 

Commune au printemps, rare en etc, manque en biver. 

CAIRINA RUTILA. 

Peu nombreuse en hiver, au printemps et en automne, manque en 
etc; tres nombreuse an printemps dans les riziercs de la Corle 
septentrionale. 

Clangvla glaucion. 

Asscz commune au printemps et en hirer, sur la mer, moins sur 
les rivieres. 

OlDEMlA AMERICANA. 

Ne trouvee qu'en biver sur la mer aux environs de Ginzan 1 . 


December 4, 1888. 

Prof. Flower, C.13., LL.D., F.U.S., President, in the Chair. 

Mr. Howard Saunders, F.Z.S., exhibited an adult male specimen 
of the Ameiican Green-winged Teal, Querquedula carolinensis , the 
property of Mr. II. Nieholls, of Kingsbridge, South Devon, shot out 
of a flock (perhaps of Common Teal) at the mouth of the Dart, on 
December 23rd or 24th, 1879. The white crescentic band in front of 
each wing (the principal specific characteristic) was fully defined. A 
letter from Dr. Edmund Elliot, giving full details of the occurrence, was 
read. This, lie observed, was the only British-killed example which 
had been submitted to public examination ; but a male of this species 
had been recorded as having been shot near Scarborough in November 
1851 (Zoologist, p. 3472), and it had been stated that another was 
killed in Hampshire nearly fifty years ago. It was worthy of notice 
that up to the present time this species was not known to have been 
introduced on any ornamental waters in Great Britain or on the 
Continent. 


1 Bans la premier© liste imprini6e dans les ‘Proceedings’ du 1887 au lieu de 
Gouran il faut lire partout Ginzan sur les pages (511 ot 5U6. 
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The following papers were read :— 

1. The Mammals of the Solomon Islands, based on the Col¬ 
lections made by Mr. C. M. Woodford during his 
Second Expedition to the Archipelago. By Oldfield 
Thomas, Natural History Museum. 

[Received July 25, 1888.] 

(Plates XX.-XXII.) 

In the Proceedings of the Society for last year 1 I had the pleasure 
of describing: a collection of Bats which Mr. C. M. Woodford had 
formed at Shortland and Fauro Islands, at the western end of the 
Solomon Archipelago, and the present paper gives an account of a 
second collection made by the same gentleman in the eastern islands 
of the group. This second collection is larger and more important 
than the first, for, apart from the considerable number of duplicates, 
the set acquired by the British Museum consists of 42 specimens 
belonging to 19 species. Two species only of the ten previously 
found are not represented in it, and by the inclusion of these and of 
a Rat described by Mr. E. P. Ramsay from Florida Island, the 
present paper is made a complete list of the Mammals known to 
occur in the group. 

Of the specimens now described a few were collected at Ilubiana, 
New Georgia, but the great mass of them, and all the new species, 
were obtained at Aola, on the north-east coast of Guadalcanal 
where Mr. Woodford resided for several months 2 . 

The total number of mammals now known from the Solomons is 
brought up by the present collection from 13 to 22, and of these no 
less than 8 have been discovered by Mr. Woodford, the previous 
collection having contained 2 and the present one 6 new species. 
There are also two new genera of Bats to add to the one previously 
described. 

Ail the specimens are beautifully preserved in spirit, and Mr. 
Woodford is to be congratulated on the fact that the care and 
trouble he must have expended on the collection have been rewarded 
by the addition of so large a number of new and interesting species 
to the Mammalian fauna of the Australian region. 

CIIIROPTERA. 

.1. Pteropus grandis, Thos. 

Pteropus grandis, Thos. P. Z. S. 1887, p. 320, pi. xxv. 

a . . Rubiana, New Georgia. 

Forearm 163 millim. 

This fine species was one of Mr. Woodford's previous discoveries, 
the original specimens having been obtained by him at Alu, 

1 P. Z. S. 1887, d. 320. 

2 Mr. Wood fora lias given an account of liis wanderings and personal 
experiences in the Solomon Islands in Proc. R. Geogr. Soc. 1888, p. 35l. 
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Shortland Island. The present individual agrees in every respect 
with the type. 

2. Pteropus 1 hypomelanus, Temm. 

No further specimens of this species were obtained, and Short- 
land Island remains therefore its only known locality within the 
group. 

1 The following new species of Pteropus from the Duke of York Archipelago 
may also be conveniently described here: — 

Pteropus coronatus, ap. n. (Plate XX. fig. *2, Plate XXI. figs. 2, 3.) 

Ears of medium length, nuked, projecting much beyond the rather short fur; 
their anterior edges lur less convex than their posterior, their tips bluntly 
pointed. Wings arising on the back only about half an inch apart. Inter- 
femoral membrane narrow, concealed m the centre by the fur. 

Whole of heud and neck very pale bull’, nearly white on the crown between 
the ears and above the eyes. Face ornamented with a prominent brown T- 
h)taped mark, of which the crois-hnc runs transversely across the forelieud 
hallway between the eye and ear, and the upright runs down the centre 
of the face ltetween f he prominent white supraorbital patches, and extends 
forwards about one third ot an inch m front of the anterior can thus of 
tin* eye. Eyelid* and tmi/zlc nearly naked, brown. Cheek* and clnn dark 
blackish brown. Front of neck, chest, and ecu tie of bally very pale brown, 
scared) darker than the nape, 8ides of belly and pubic region darker brown. 
Pusleriur tuck blackish brown, mixed with dull yellowish; the iur closely 
ml prey'd, and only about one inch broad at tbe narrowest, part. Fore limbs 
and membranes nearly naked above, a few hairs only extending along the upper 
side of the humerus and foreaim; upper and postenor sides oi the thighs 
thickly turry , lower leg naked Below the fur covers the antebrachial mem¬ 
brane, the humerus, femur, and the w mg-memhrane internal to them, and also 
passes along the outer side of the forearms m a band about one mch wide. 

Tiff ft ^ Plate XXI. fig-. 2, .*>) unusually strong and heavy, smoothly rounded, 
without basal cusps. C anines very long and sharp, their basal ledges obsolete. 
Anterior upper premolar very mmute, but »till peis^tcnt m the type. Other 
pnmolars very short horizontally, their breadth almost equal to their length. 
Lust molars, both above and below, comparatively large, above about one 
fourth and Iwlow about one thud of the penultimate molars. Anterior lower 
premolar about half the size of the last molar, separated from the canine and 
next premolar by diaslemata each about equal to its own diameter. 

Dimensions of rhe type, an adult male in spirit.—Head and body 243 liullim., 
bead 77; tip of muzzle to eye 2b, ear 24x16; forearm 167 (—(Hi in.), 
thumb without claw (Ml; lower leg 76; caleaneum 26; foot 56*5. 

Skull.-Basal length 6b ; greatest breadth 383 ; interorbital breadth 0*0; 
palate, length 43, breadth out&ide m.* 213, inside mr 12 5; basi-cramni 
axis 22 2 ; busi-facial axis 40. 

Teeth :—Combined breadth of upper incisors 7*7 , vertical length of upper 
camne, from cingulum to tip behind 10*6; horizontal length of large anterior 
premolar .VO, of posterior premolar 5*0, of first molar 6 5, of second molar 3*8. 

Hub . Mioko Inland, Duke of York group (Or. 0. Firibch), 13/3/85. 

This very handsome species has a certain superficial resemblance to Ft. ocularis. 
Peters *, ot which I have examined the type, an old male, in the Berlin Museum. 
That animal, however, is distinguished*by having a forearm only 137 nnllim. 
long, by its much smaller teeth t, and by many detailed differences in coloration, 
among which may be specially* mentioned its wholly black underside, the black 
extending all over tbe front of the neck. 

* MB. Ak. Berl. 1867, p. 326. , , „ 

t Combined breadth of four upper inoisors 5*7 millim., length of upper 
canine 6*9, of last upper premolar 3*6. 
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3. Pteropijs rayneri, Gray. 

a-c, 2 d, 1 $?. Aola, Guadalcanar. [2 1 .] 

Forearms 138, 132, and 120 millim. 

4. Pteropijs woodfordi, Thos. (Plate XX. fig. 1, Plate XXI. 
fig. 1.) 

Pteropus woodfordi , Thos. Ann. Mag. N. H. (6) i. p. 156 (1888). 

a-d. 2 d and 2 J. Aola. [3.] 

Size small. Fur soft and woolly, not adpressed on the back. 
Ears small, hairy, scarcely projecting beyond the fur of the head. 
Wings arising about half an inch apart on the back; the fur rather 
more than an inch wide on this part. Ilind limbs below* knees 
entirely naked. Interfemoral membrane narrow, almost obsolete in 
the centre, concealed by the fur. Face and chin brown or black, 
becoming in old specimens quite grey. Collar dull rufous or 
yellow, markedly different in colour both from the head and back. 
Tufts on shoulder-glands deep orange, not dissimilar in colour to the 
rest of the neck. Back and belly deep brown, mixed with a few 
shining grey hairs, which markedly increase in number in old age. 

Skull (Plate XXI. fig. 1) as in Pt. mol os sinus. 

Teeth small and light; canines long and slender. Upper anterior 
premolar persistent, about equal in cross section both to the last 
lower molars, outer lower and all the upper incisors. Last upper 
molar and anterior lower premolarabout equal, and double the size 
of the last-named set of teeth ; p7* with an antero-internal basal 
cusp. 

Dimensions of a male and female, the first being the type, a very 
old specimen with a grey head and hack:— 


6 2 
millim. millim. 

Head and body.(c.)loO (c.) 145 

Muzzle to eye. Hi Hi 

Ear. 11*5 11*5 

Forearm. 99 98 

Thumb . 34 33 

Lower leg. 48 46 

Depth of interfemoral behind knee 15 13 


Forearms of two additional specimens, d 90 ; $? 92. 

Skull, 2 : —Basal length 36 ; greatest breadth 24*2 ; supraorbital 
foramen to tip of nasals 17*8 ; interorbital breadth 6*0 ; intertem¬ 
poral breadth 9 ; palate, length 20*6. Teeth :—Combined breadth 
of upper incisors 4’1 ; vertical length of canine, from cingulum to tip 
behind 4*6 ; greatest antero-postcrior diameter of canine 2*4 ; hori¬ 
zontal length of p 3 2*5, of p^ 2’2, of m. 1 2 5. Height of lower 
canine 3*4 ; horizontal length of p? 2*8 ; of pT* 2*3. 

This species is most nearly allied to Pt, molossinus, Temm., of the 
Caroline Islands, with which, alone among the smaller woolly-haired 

1 The figures placed in brackets show the number of specimens obtained by 
Mr. Woodford additional to those retained for the Museum series, these latter 
being represented by the letters a , b t c t &c. 









1888.] OF THE SOLOMON ISLANDS. 473 

members of the genus, it agrees in the entire nakedness of the upper 
surface of its legs. From that animal, however, it is readily distin¬ 
guishable by having a bright-coloured collar, by its hairier and 
less sharply pointed ears, and by its much more delicate teeth, the 
canine especially being far slenderer and lighter. 

Pteralopex, Thos. 

Pteralopex , Thos. Ann. Mag. N. H. ((>) i. p. 155 (1888). 

External characters as in Pteropus. Ears short, hairy. Wings 
arising from the centre line of the back. 

Skull (Plate XXL fig. 4) with a peculiarly short muzzle and flattened 
frontal region ; planes oi the orbits much more nearly parallel to 
each other, and directed more upwards and less forwards, than in 
Pteropus. Orbits completed behind by bone (as previously recorded 
in Pteropus leucopterus alone of Chiroptera 1 ). Sagittal crest more 
developed than in any Pteropus. 

Teeth (Plate XXL figs. 5, (i) remarkable for their extraordinary 
cuspidate character. Upper incisors with broad posterior ledges. 
Upper canines (fig. 7) short vertically, enormously thick antero¬ 
posterior!}’, each with one stout secondary cusp halfway up its posterior 
edge, and two smaller postero-iuternal basal cusps. Premolars and 
molars short and hroad, their anterior and posterior basal ledges so 
developed and their main cusps so conical as to destroy all the appear¬ 
ance of longitudinal grooving characteristic of the genus Pteropus. 
Lower incisors extiemciy disproportionate in size, the outer not less 
than about twenty times the bulk of the inner. Canines very short 
vertically, with a simple posterior basal ledge. Cheek-teeth markedly 
cuspidate, the general longitudinal grooving quite obliterated. 
Posterior preuiolar and first molar each witli three high anterior 
cusps, and a low posterior basal ledge, a form of tooth strikingly 
similar to that called “ tuberculo-sectorinl ” by Prof. Cope, and 
found in the primitive members of several of the orders of Mammalia, 
and, notably, in the lusectivora. 

This remarkable genus is decided!} the most interesting of Mr. 
Woodford's Mammalian discoveries, both on account of its very 
striking dental characters, and especially for the fact that it seems to 
form an important link in the phylogeny of the Chiroptera. At 
first sight it might appear to be merely a highly specialized offshoot 
of Pteropus , but a carclul comparison of the other members of the 
family has cominced me that this is not the case, and that it is more 
probably an isolated survivor from the time when the ancestors of 
the modern Pteropodida* still possessed cuspidate teeth—such teeth, 
which are still characteristic of nearly all the Microchiroptera, 
having been inherited from the lusectivora by the Palaeochiroptera u , 
or common ancestors of all the living Bats. 

1 Since the above was written, the British Museum lias received, as a donation 
from the Genoa Museum, a specimen of Pi. meobarieus , from Pulo Nias, with 
the orbits complete behind. Other specimens obtained at the same island, 
however, ha\e their orbits incomplete, as usual, and the completed orbits of the 
first-named specimen are evidently due to its extreme age. 

a Cf. Dobson, Mon. Asiatic Cliiropt, pp. 7 to 10, and diagram (1876). 
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To this view 1 have come chiefly by finding that such rudiments of 
the distinguishing characteristics of Pteralopex as are present in other 
Pteropodidse are not confined to one or two species of Pteropus , but 
are found scattered about in the different genera of the family, as 
though they had been independently inherited from common ancestors. 
Thus, while Pteropus leucopterus , in addition to its completed orbit, 
resembles Pteralopex in having basal ledges on the posterior sides of its 
incisors, and Pteropus aneiteanus in having its cheek-teeth so grooved 
transversely as well as longitudinally as to recall those of the new 
genus, yet Cynopterus has frequently bicuspid upper canines; and, 
above all, the nearest and most significant resemblance is presented 
by the otherwise very different genus Ilarpyia. There, not only do 
the upper canines have a distinct postero-external secondary cusp of 
the same relative development as that found in Pteralopex > but the 
three chief lower cheek-teeth, i. e . the two posterior premolars and 
the anterior molars, have absolutely the same primitive M tuberculo- 
sectorial ” form as those of Pteralopex , the individual cusps homo- 
logizing perfectly with those of that animal. In addition, the upper 
cheek-teeth of Ilarpyia present something of the same primitive 
character; and therefore, judging merely by dentition, that genus 
should be looked upon as being in a still more generalized state than 
even Pteralopex. 

Should this view of the origin of the dental characters of Pteralopex 
be even approximately correct, it is clear that the reputed relationship 
of the Macroglossi with the Glossophagce must have no real founda¬ 
tion in fact, since the common ancestors of the Macro- and Micro- 
chiroptera having had cuspidate teeth, and, no doubt, insectivorous 
habits, these groups, whose likene&s lies in their small non-cuspidate 
teeth and frugivorous habits, cannot be little modified descendants of 
the Palaeochiroptera, but must be independent and comparatively 
recent offshoots from the tw o great groups to which they respectively 
belong. 

I imagine, then, the history of the evolution of the present groups 
of Chiroptera to have been somewhat as follows 1 . The earliest Bats, 
or Palseochiroptera, would have been cuspidate-toothed aud insecti¬ 
vorous like their ancestors the terrestrial Insectivora. Among them 
there would presently have arisen a form like Ilarpyia 2 , fruit-eating, 
but still with cuspidate teeth and no doubt markedly “ tuberculo- 
sectorial ” premolars and molars. Then, while the modern Harpyia 
would have arisen in one direction by the reduction of the incisors, 
in another there would have followed some form like Pteralopex, 
still retaining to a certain extent cuspidate teeth. Then the cusps 
would have more and more tended to disappear, the result being 
Pteropus mi its allied genus, of which some few species(e.g. Pteropus 

1 Compare also Prof. W. Leche’e learned and philosophical remarks on the 
phytogeny of Galcopitkecm, an animal which, according to him, is a much 
modified representative of the ancest ors of the Chiroptera at a time when they 
were, so to speak, just learning to fly. (K. Yet. Ak. Handl, xi. no. 11, 1886.) 

2 Of course this ancestral Harpyia would have had well-developed incisors 
above and below, as in the majority of Pteropodidx . 
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aneiteanus and leucopterus , and Cynopterus) retain remnants of the 
ancient cuspidate structure, while others (e. g. Pteropus coronatus, 
Plate XXI. figs. 2, 3) have lost all trace of molar-cusps. Finally, as 
the most specialized of all would have arisen the genera with 
rudimentary cuspless molars, forming the group Macroglossi . 

On the other hand, in the Insectivorous line the Palaeochiroptera 
would have divided themselves into the Vespertilionine and Embal- 
lonurine alliances as described by Dr. Dobson 1 , the latter again 
independently giving rise in South America to a small-toothed fruit- 
eating group, the Glossophaya *, which take in that region the place 
occupied by the Macroglossi m the Old World. 

5. Pteralopex atrata, Thos. (Plate XX. fig. 3, Plate XXL 
tigs. 4-7.) 

a,b. d . Aola. 

Desides the characters already mentioned, this species may be 
readily recognized by the deep black colour of its fur and membranes, 
only relieved by white mottliugs on the under surface of the wing- 
membranes, by its thick and clumsy-looking muzzle and its short 
furry ears. The measurements of one of the two fine male specimens 
collected by Mr. Woodford are as follows:— 

Head aud body 2-10 nnllim. ; head 78 ; tip of nostril to eve 26 ; 
ear, above crown, 15; forearm M3 ( = 5*65 in.); thumb, without 
claw, 48; second finger 100; third finger—metacarpus 07 first 
phalanx 67, second phalanx 110; fifth finger—metacarpus 100, first 
phalanx 41, second phalanx 40 ; lower leg 62 ; foot 41 ; calcaneum 
15 ; greatest depth of niterfcmorai behind knee 21. 

Skull:—Pasal length 62*3, greatest breadth 38*5 ; tip of nasals to 
supraoibital foramen 26’5 ; mterorbital breadth 9*0; intertemporal 
breadth 5*7 ; palate—length 36*5, breadth betweeu outer sides of 
canines 17, inside canines 0 0, outside p- 4 19*8, inside Pi 11*0; basi¬ 
cranial axis 21*2, basi-facial axis 42*4. 

Teeth:—Combined breadth of upper incisors 9*6; vertical length 
of canine 8*0, horizontal length 5*5 ; horizontal lengthy of P_*‘ 51, of 
P*‘ 5*1, of m 1 4*5, of ui._ a 3*0. Lower teeth—breadth of l. 3 3*2 ; height 
of canine (from basal ledge behind) 4*6 ; horizontal length of anterior 
premolnr 3*0, of p. J 4*5, of p. J 4*6, of m. 1 4*1, of m. 2 3*6, of m. 3 2*8. 

The second specimen is slightly larger than the type, having a 
forearm 140 iniiinn. in length. 

It is unfortunate thut Mr. Woodfoid is unable to give any informa¬ 
tion about the habits and food of this interesting l$at, as both specimens 
were brought to him dead by his native collectors. The semi-fluid 
couteuts of the stomach and intestines, however, do not appear on a 
microscopic examination to be essentially different from those of 
jPteropus woodfordi . 

6. Cynonycteris brachyotis, Dobs. 

No further specimens obtained. Sec previous paper, p. 323. 

1 L.c . 
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7. Harpy i a major, Dobs. 

a. $. Aola. 

Forearm 80 millim. 

8. Cephalotes peronii, Geoff. 

a, b . S and separate head. Rubiana, New Georgia. 

Forearm 103 millim. 

9. Macroglossus australis, Peters. 

Macroglossus minimus, va r. australis, Peters, MB. Ak. Berl. 1867, 
p. 13 (footnote). 

Macroglossu australis , id. t. c. p. 871. 

a, b. <$ $ . Aola. 

Forearms 38 and 39 millim respectively. 

This form appears in be undoubtedly distinct from M. minimus, 
although Dr. Dobson has only recognized a single species of the 
genus in his Catalogue. It was distinguished by Dr. Peters merely 
on account of its smaller size, and neither he nor Dr. Dobson appear 
to have observed that 1 its rhinarium is deeply and distinctly grooved 
to the upper lip, in marked contrast to the typical species, in which 
the slight groove between the nostrils does not pass down to the 
upper lip. The whole face also in M. australis is decidedly shorter 
than in M. minimus, and the forward projection of the upper lip 
with the corresponding prominence of the premaxillary bones of the 
skull, so characteristic of the latter, is much reduced in the former. 
The difference in size is also considerable, the forearm in the ten 
specimens of the southern species before me ranging from 38 to 43 
millim., while in five Javan individuals it varies from 45 to 48 millim. 

As to the respective ranges of the two forms I have no material 
to enable me to determine which of them inhabits the Malay Peninsula; 
but M . australis certainly extends as far westward as the Philippines, 
whence the Museum possesses several specimens collected by Mr. 
Hugh Cuming and Mr. Alfred Everett. A skin obtained by Mr. 
Wallace in Mysol and several examples found by the Rev. G. Brown 
in the Duke of York Group also belong to M. australis . 

10. Nesonycteris woodfordi, Thos. 

Nesonycteris woodfordi, Tbos. P. Z. S. 1887, p. 324, pi. xxvi. 

a. Ad. $. Aola. 

The specimens of this beautiful and interesting species previously 
obtained having been dried skins, it may be useful to give the full 
dimensions of the present individual, which is properly preserved in 
spirit. 

Head and body 95 millim.; head 34; ear, above crown, 10; 
forearm 53; thumb, without claw, 18*5; second finger 39; third 
finger—metacarpus 41, first phalanx 29, second phalanx 42; lower 
leg 23*7 ; foot 17; calcaneum4*3 ; depth of interfemoral membrane 
behind knee 5. 


1 As was pointed out to me by Mr. Blanford. 
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Antiiops, Thos. 

Anthops , Thos. t . c. p. 156 (1888). 

Like Hipposiderus, but with the tail rudimentary, consisting 
merely of three or four vertebrae hidden in the base of the inter- 
femoral membrane and not reaching halfway towards its posterior 
margin. Nose-leaf (Plate XXII. fig. 1) very complicated, its upright 
transverse portion e.narginate above, the projections, however, not 
thickened and pointed as in Asellia , but rounded and hollowed out 
behind and their substance quite thin. Premolars r,. 

11. Antiiops ornatus, Thos. L c. (Plate XXII. fig. 1.) 
a~f. S 2 • Aola. 

Posterior nose-leaf tridentate, the projections each forming a little 
spherical cup, opening backwards ; front surface of the leaf divided 
into four compartments by three very distinct vertical ridges, each 
running up to the lower side of one of the cups above. Sella with 
a blunt projecting central point. Horizontal horseshoe-leaf narrow^, 
not emargiiiate anteriorly ; sides of the muzzle with two secondary 
leaves, the upper very short, the lower long, extending backwards to 
join the outer corners of the posterior erect leaf. Centre of upper 
lip notched below. Supraorbital projection distinct. Frontal gland 
transverse, very small and almost rudimentary ; a peculiar fleshy 
point, about 2 millim. long, projecting upwards from its centre. Kars 
large, laid forward they reach quite to the end of the muzzle, their 
inner edge evenly convex, their tip sharply pointed, their outer edge 
slightly concave abo\e, strongly convex below. Limbs and mem¬ 
branes naked. Wings from the ankles. 

Fur long, soft, and silky. Colour, so far as can be judged from 
specimens in spirit, greyish bull’, the bases of the hairs slaty grey, 
their terminal halves huff, their extreme tips brown. 

Dimensions of a pair, male and female, of which the female was 


the one originally selected as the type:— 

rf. ?. 

Head and body. 53 51 

Head. 22 21 

Muzzle to eye . 7 0*8 

Ear, above crown . Hr5 17 

Forearm. 50 51 

Index-finger. 4 1 40 

Third finger, metacarpus. 37 37 

,, ,, 1st phalanx. 18 18 

„ „ 2nd phalanx. HI 18 

Lower leg. -3 22*5 

Foot . D'3 9-5 

Calcanenm . 0*0 80 

Interfemoral membrane, depth in centre .... 20 20 

The forearms of the other four specimens are 48*0, 18-5, 49*0, and 
49*4 millim. respectively. 

Skull (<J):—Basal length 15*1, greatest length 197; greatest 
Proc. Zool. Soc.—1888, No. XXXIII. 33 
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breadth 9*8; intertemporal constriction, breadth 2*0; front of upper 
canine to back of in.'* 6*8. 

This Bat is evidently more nearly allie 1 to Tlipposiderus than to 
either Truenops , Rhinonycteris, or Ccelops , although the last-named 
is the only one of the subfamily that agrees with it in the rudimen¬ 
tary state of the tail. To no particular member or group of Ilip- 
posiderus , however, does it show any special affinity, since its agree¬ 
ment with Asellia in the einargiuate state of the posterior nose-leaf 
is probably no evidence of genetic relationship, the differences between 
it and that subgenus in the essential structure of the nose-leaf and in 
the reduction of the tail being quite as marked as in the case of the 
other members of the genus Htpposiderns . 

The presence of a peculiar insectivorous Bat in Guadalcanar is a 
most interesting and unexpected fact, since, as a general rule, oceanic 
islands are characterized by the large proportion and great specialty of 
their frugivorous as compared with their insectivorous Bats, a general 
rule otherwise well exemplified in the Solomon Islands, as shown 
below in the table, p. 483. 

12. Hipposiderus tricuspidatus, Temm. 

a, h. 3 ?. Aola. [I0.J 

Forearms 37 and 40 milliin. respectively. 

13. Hipposiderus diadema, GeofTr. 

a, b. 2 • Aola. 

c. 3 . ltubiana. 

These specimens differ in size to a remarkable extent, the forearm 
in both a and b being 79 milliin. long, while in c it is no less than 
90. Other specimens in the Museum collection, however, connect 
these two extremes, and show that the difference in size cannot be 
looked upon as a specific character. Thus a Cinghalese female has a 
forearm 94 millim. long; several specimens have them about 8(i or 
88 ; a male from the Philippines one 82 long, while a female from the 
same locality has one only 76, this latter being the least observed in 
adult animals. 

14. Hipposiderus cervinus, Gould. 

2 . Aola. [f>.] 

Forearm 44 millim. 

If). Vespkrugo abramus, Ternm. 

a. 5* Aola. [11.] 

, Forearm 33 millim. 

16. Miniopterus schreibersi, Kuhl. 

a, b, 3 2 • Aola. 

These specimens belong to one of the small races of this widely- 
spread species, their forearms measuring only between 10 and 41 
millim., exactly as in the forms called " M. schreibersi , var. pusillus,” 
and " M, australis ” by Dobson \ Their characters are on the whole 

1 Cat. Chir. 13. M. p. 351 (3878). 



or THE SOLOMON ISLANDS. 


479 


1888.] 

confirmatory of Prof. Lcche’s opinion 1 that the specific distinction of 
the latter is very doubtful, since they combine the small size and 
the southern habitat of M. australis with the nearly naked inter- 
femoral membrane of the true M . schreibersi . 

17. Emhallonura nigrescenh, Gr. 

d 1 . Aola. [.45,] 

Forearm A A iuiliiin. 

Judging by the large number of specimens contained in each of 
Mr. Woodford’s and in Dr. Guppy’s collections, this is evidently the 
commonest insectivorous lJat of the Solomons. 

RODENTIA. 

18. Mus iMPKitATOK, Thos. (Plate XXII. figs. 2, A.) 

Mus imperator, Thos. t . c . p. lf>7 (18tS8). 

a , b. d ? . Aola. 

Size very large, exceeding that of any other true Mus. Fur 
rather short and woolly. General colour uniform grizzled ashv grey 
above*, dirty white below : the longer hairs of the back black, the 
shorter softer hairs grey, with shining ashy tips ; no elongated piles 
on the posterior hack ; whiskers very long, from three to four inches in 
length. Ears thick, short, and rounded ; laid forward they do not 
nearly reach to the eye, falling short of the posterior canthus by about 
one third of an inch. Mammae 4 only, all inguinal. Feet (Flate 
XXII. fig. A) broad and stout; palms and sole* naked, the pads large, 
but tar smaller than iu the next species ; posterior pad elongate. Fifth 
hind toe, without claw, reaching just to the end of the first phalanx of 
the fourth. Tail decidedly shorter than the head and body, naked, 
seal), the scales averaging from [) to 11 to the centimetre, unusually 
smooth and littk* prominent; tip of tail almost scaleless. 

Skull (Plate XXII. iig. 2) stout and heavily built. .Frontal pro¬ 
cesses of premaxilhe projecting backvvaids some win beyond the 
posterior edge of the nasals. Interorbital space fiat, parallel-sided, 
its edges square but not beaded or ridged. Interparietal propor¬ 
tionally small. Outer plate of infraorbital foramen hut little deve¬ 
loped, its anterior edge convex forwards above, slightly concave below'. 
Palatal foramina short, their posterior end about 5 miliim. in front 
of the level of i«.' Bullte small and low, scarcely inflated. 

Incisors very deep antero-posteriorlv, narrow transversely, their 
enamel deep orauge above, dull pale yellow below ; the lower pair 
each with a very indistinct shallow groove down its anterior surface. 
Pattern of molars as usual. 

Dimensions (in spirit):— 

Heel to (rout, Last 

Head and Tail. Hind foot. Ear. Forearm of last foot-pad, 
body. and hand, foot-pad, length. 

C?. 350 25S 00 19 H3 35 13 

? (type) 340 250 04 20 83 34 12-5 

Skull ( $ ):—Basal length 00 miliim., greatest breadth 35 ; nasals, 

1 P.Z.S. 1884, p. 53. 

33* 
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length 24, greatest breadth 8*2; interorbital breadth 11*1; inter¬ 
parietal, length 6 8, breadth 12 5; depth of anterior zygorna-ro >t 
7*8 ; palate, length 36'3, breadth outside rn. 1 13*1, inside m. 1 5*6 ; 
length of palatal foramina 7*0 ; length of upper molar series 12*0. 

The most remarkable thing about this Rat is its gigantic size, 
there being only two Rodents at all allied to it, viz. Nesokia bandicota 
and Cricetomys yam,bianus, which equal it in this respect. Its 
relations to its only really close ally, Mus rex , are noted belovv. 

Its habits, according to Mr. Woodford, are entirely terrestrial. 

II). Mus rex, Thos. (Plate XXII. figs. 4, o.) 

Mus rex , Thos. 7. c . 

a-d. 2 and 2 2 . [7.J 

Size very large, although markedly less than in the last species. 
Colour, character of fur, lengths of ears, proportions of toes, and 
number of mamnue all quite as in that species. Sole-pads (Plate XXII. 
fig. 5), however, much larger and broader, less sharply defined. Tail 
exceedingly long, longer than the head and body combined, naked, 
scaly, the scales not overlapping, but forming prominent projections, 
which give to the whole tail an extraordinary roughened rasp-like 
character, most marked, however, on the underside, and gradually 
fading off towards the tip. These projecting scales are arranged in 
lings, which average from 7 to I) to the centimetre. The base of 
the tail is hairy like the body for about one inch. 

Skull (Plate XXli. fig. 4) strong and stout, the zygomata propor¬ 
tionally more expanded than in M. wiper at or. Tips of nasals not 
projecting in front beyond the level of the front of the incisors. 
Frontal processes of premaxillae scarcely extending backwards beyond 
the nasals. Supraorbital edges square and sharp, not beaded. Inter¬ 
parietal bone absolutely, as well as relatively, larger than in M. imp cu¬ 
rator. Outer plate of anterior zygoma-root markedly projecting 
forwards. Palatal foramina and bulla' as in the last species. 

Teeth as in Mus imperator , but the last upper molar rather larger 
in proportion. 

Dimensions (in spirit) :— 

IIeel to front Last 

Head and Tail. Hind foot. Ear. Forearm of last, foot-pad, 
body. and hand, foot pad. length* 

6 {type) 290 296 55 18 76 30*2 16*3 


cJ. 280 300 57 16 76 30*5 16*5 

2 . 270 285 54 16 73 29*5 15 

. 255 277 54 14 73 30 16 


Skull ( 3 ) :—Basal length 54 millitn., greatest breadth 33; nasals, 
length 20, greatest breadth 6*8; interorbital breadth 9; interparietal, 
length 7*0, breadth 13*2 ; depth of anterior zygoma-root 7*0 ; 
palate, length 33, breadth outside m. 1 11*3, inside rn. 1 5*0 ; length of 
palatal foramen 6*8 ; length of upper molar-series 11*1. 

Habits entirely arboreal {fide Woodford). 

I am quite unable to say to which of the known species of Mus these 
two large llats are most nearly allied. While clearly differing from 
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each other specifically, they have a great many characters in common, 
as for example their considerable size, the general forms of their 
skulls and teeth, and, notably, their very unusual mammary formula, 
0—2 = 4, a formula only found, so far as I know, in two other 
members of the genus, namely Mus triviryatus , Tcnun., and il/. 
delicatulus , Gould, both quite small species, and the latter nearly, if 
not quite, the most diminutive member of the genus. 

It is, however, in their relation to each other that their chief 
interest lies, for they seem to he clearly the slightly modified descen¬ 
dants of one single species that, once introduced, has been isolated in 
Guadalcanal* for some considerable time, while it has apparently died 
out elsewhere. Of this original species some individuals would 
have adopted a tenWiial, and others an arboreal life, and their 
respective descendants would have been modified accordingly. In 
this way I would explain the fact that at the present time we have 
in Guadalcanal* two genuine species, agreeing with each other in 
their essential structure, and vet separated by a considerable number 
of characters all having a more or less direct relation to a climbing 
or non-climbing habit of life. Of these, of course by far the most 
striking are the broad foot-pads and the long, rasp-iike, probably 
semi-prehemiie tail of Mus rex, as compared to the smaller pads 
and short smooth tail of Mus imperator. 

20. Mus salamonis, Rams. 

Mus salamonis , Hams. } > . Linn. JSoc. N. S. W. vii. p. 43 (18S2). 

I know nothing more of this species than is contained in the 
original description. Its hind foot is stated to he 11 millnn. in 
length, and its locality is Florida Lland. The length of its hind 
foot, curiously enough, exactly fills in the gap between that of M. rex 
and of the next species, so that the four Solomon Island Hats have the 
lengths of their hind feet just in the progressive seiies 34, 4 4, 31, 
and G 1 millim. 

21. Mrs tractor, Thus. (Plate XXII. fig. (i.) 

Mus praetor, Thus. t. c. p. lf>8. 

a, b. <3 ? . Aola. 

Size about that of Mus ratfus. Fur short, mixed with numerous 
spines, and with a few much longer piles on the posterior back. 
General colour coarsely grizzled grey, the longer piles and the spines 
black-tipped, the ordinary fur with yellow tips; the bases of all 
pale slaty grey. Underside diitv white, in old specimens yellow : 
the hairs all grey at base. Kars rounded, rather short, lain forward 
they just reach to the posterior canthus of the eye. Mamma? 
2—2 = 8. Hands and feet greyish white, a darker patch on the 
terminal part of the metatarsus. Hind feet (Plate XXII. fig. 6) 
rather short in proportion to the size of the animal ; fifth toe reach¬ 
ing to the middle of the first phalanx of the fourtli ; soles naked, 
the pads rounded, rather small. Tail short, not so long as the body 
without the head, thinly haired and coarsely scaled, the rings of scales 
averaging about 10 to the centimetre; its colour wholly deep black. 
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Supraorbital edges of skull finely ridged, the ridges prolonged 
backwards to the outer corners of the interparietal. Outer plate of 
anterior zygoma-root well developed, projecting forwards. Palatine 
foramina long, rather longer than the molar series, ending behind 
just on a level with the front of in. 1 Bullae low and small, 
com para tively rough and opaque. 

Teeth as usual; molars rather broad and rounded. 

Dimensions:— 

Heel fc< > front Last 



lload and 
botty. 

Tail. 

Hind foot. 

Ear. Forearm 
and hand. 

of lust foot-pad, 
foot-pad. length. 

6 . 

188 

134 

3,v:> 

1 .V.') 4 7 

19-0 (i 

2 (type) 

1(!8 

118 

33*5 

15 0 43 

17-5 5 


Of this species, in addition to the pair brought by Mr. Woodford 
from Guadalcanal*, there is a skin in the Museum fiom Kabaluulai, 
New Britain, collected by the Rev. G. Brown, and agreeing with 
Mr. Woodford’s specimens in every respect. 

Mu* pnelor has a strong superficial resemblance to 31 /. toner 
regime y Alsi. 1 , from which, however, it mav he readily distinguished 
by its shorter ears, shorter and darker-colouted feet, much shorter 
and wholly black tail, and, especially, by its possession of two pairs 
of pectoral mamma* instead of only one. 

MARSUPIALIA. 

22. Phalanger orientals bkevickps, Thos. 

Vital anger oriental is breviceps , Thos. Cat. Mars. B. M. p. 204 
(1888). 

a, b. Skins, Aola. c. In spirit, Rubiana, New Georgia. 

As I have elsewhere (/. c.) pointed out, the Solomon Inland 
Cuscus prows, in common with the Duke of York form, to he refer¬ 
able to a distinct subspecies of the ordinary Papuan Grey Cuscus, 
distinguishable by its smaller size, and, especially, by its much 
smaller last piemolar (p. 1 ). Of the three specimens obtained, two 
(b and c) belong to a much darker-coloured race, believed by Mr. 
Woodford to be a distinct species, but they appear to me to be quite 
inseparable from the greyer form. 

Concerning this animal, Mr. Woodford writes to me as follows :— 
(< At Alu, Shortland Island, only the grey variety is found, and the 
same at Pauro, but the natives told me of a dark-coloured Cuscus 
being found on Bougaimille. I first met with the dark variety at 
Rubiana, where one specimen was brought off to the ship with some 
others of the grey variety. I again met with it in Guadalcanar 
during one of my expeditions up the Kobua River, where we caught 
one, which the natives ate. They assured me it was not uncom¬ 
mon at Aola, and by offering a good price 1 secured five alive, 
and thiee of the grey variety, all of which I took away with me to 
bring to Sydney, and if* possible, home. 1 never met with anything 

1 P. Z. S. 1871), p. 646 (= Acanthomye leucopui >, Gray, P. Z. S. 1867, p. 698). 
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intermediate in colour between the grey and brown varieties. The 
grey is far the commoner of the two.” 

Cuseuses seem to be common on all the islands of both the Duke 
of York and Solomon groups, and extend in the latter to San Chris- 
toval, whence several specimens were sent to the British Museum by 
Dr. F. M. Ilayner, and Mr. W. Maegillivray, of 1I.M.S. ‘Ileraid/ 
who \isited that islaud in December 18o4. 


The following table gives a complete list with localities so far as 
is known of all the land mammals of the Solomon Inlands, and 
may he usefully compared with that given previously (1\ Z. S. INS", 
p. 327) in connection with the further range of these mammals into 
the Duke of York group of hlauds. The names of those peculiar 
to the group are printed in heavy type. 


*£ 


Remark*, or oilier 
localities. 




ClIlRorTKRA. 

Ml (. U II IKOI’7LliA. 

i ]. Tteropus grandis .. .. # 

| 2.-hypomelanui .j * 

I 3.-rayneri. 

I 4. woodfordi . 

j o. Pteralopex atrata . . 

0. k’vimmeterm br;teh\oiis . .. , # 

7. Iiarpjia major. * 

H. (Vphalotes peronii . * 

1). Marroglossus australis. 

10. Nesonycteris woedfordi j * 

MirHoeinuoiTr.HV. 

11. Anthops ornatus. j ... 

12. Jlipposnlorus irieuspidatua ...j ... 

13. -dimlenm .j * 

14. -oervnms. j # 

l« r >. Vesperugo abramus . # 

10. Mmiopterus whrebersi.. ... 

17. limballonura nigrebcens .... , * 

KODENTIA. 

1H. Musimperator .. 

10.-rex . 

20. -salamonis. 

21. -prajtor .. 

MARS V P1 ALIA. 

22. Phalanger orient alls breviccps # 


... i * # 

... * , [ Celebes. 

... {.. I)uk< of York and 

♦ | * 

* * Fgi 

.. , * 

... • * 


# ; * 1 1 
.. ! * ■ 

... ; # 

.. ! * : , l>i. 


... j * 

... j. Florida TJand. 

... . * ... Also Duke of York. 

i 

* *|*| Duke of York group 
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For the sate of comparison it may also be useful to give a revised 
list of the Mammals as yet known from the Duke of York group, by 
way of which the Solomon Islands mu«t have at one time or another 
received all their mammalian immigrants. 


The species are : — 

ClllltOPTERA. 

1. Pteropus melanopogon, & hhuj. 

2. -nypomolamis * , Tram. 

3. -coronatus, Thou. 

4. -capistratus, Pet era. 

5. Cynonycteris brachyotis, I fobs. 
0. JIarpy la major, Pohs 

7. Cepluilotes peromi, Groff 

8. Macroglossu*' australis. Prters. 

0. Melonycteris melanops, 

Jfohs. 

10. UippohidcruH diadema* , Geoff. 

11. - trims)us, Trnun. 

12. -cervinus. Gould. 

Ycsperugo abramus *, Tchim. 

14. -angulatus, Veters. 


lb. Komoula hardwickoi, Gr. 

](>. Minioptoriw schrebersi * , Naff. 

17. Einbnllouura nigresmis, Gr. 

RODENTIA 

18. Mas- print or, Thos. 

10. -browni, AG/. 

j 20. Uromys cervimpes, Gould. 

MARSITIATJA. 

j 21. Maeropus browm, flam*. 

{ 22. VrtauruH breviceps pnpunnus, 
7 ho\. 

i 23. JMialauger orientals brmimw, 

! nos. 

j 24. Ferameles cockerelli, Homs. 


Of the 22 Mammals inhabiting the Solomon Inlands there are 
therefore no less than !) peculiar species, while in the Duke of York 
group, with a total of 21, there are only five. Twelve are common 
to both groups, of which two only, Mas prador and Phalanyer 
orientalis: breviceps , are peculiar to the two groups combined. 


EXPLANATION OF T1IE PLATES. 

Flatk XX. 

Fig. 1. Head of Phropus vuuulfo^h, p. 472. 

2. Head of P/(rojms coronatus. p. 471 
3 Head of Pteralopra' airufa, p. 47b. 

Plate XXI. 

Fig. 1. Skull of Pfrro/ms wood forth, p. 472. 

2, *> Fpper and lower teeth of Prm,jtus roroiudus, p. 471. 
4. Skull of Pfvtnlopt‘x airoto, p. 47b. 
b, f> Fpper and lower teeth of do. 

7. Canine of do., inner aspect. 

Plat* XXII. 

Fig. 1. No.se-leaf of Anthops oroatm (x 4), p. 477. 

2, 3. Skull and hind font of At us im/orator, p. 471k 
4. 5. Skull and hind foot of Mux rc.r , p. 480. 

0. llir.d foot of Mus prat or, p. 481. 


* Thcsj four species have not as yet been actually recorded from the group, 
but as they occur in the islands on both sides of it, their presence there is 
assumed. 
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2. On certain Points in the Structure of Clitellio (Claparede). 
By Frank E. Bedimrd, Prosector to tlie Society h 

IKecoived Septrmlior f>, 1888 J 
(Plate XXIII.) 

The sandy mud upon the shores of the Sound at Plymouth was 
invariably found to contain largo numbers of a small slender 
Oligochete of a dark greenish-grey colour. The worm appears to 
be identical with Claparede’s Clitellio ater ~; the same mud also very 
frequently contained examples of another species of Clitellio , which 
is probably C. arenarius The obvious difference between these two 
species was the absence, in the latter, of the peculiar dark papilla* 
which cover the surface of the body in C. ater , and which appear 
to be characteristic of that species. 3 never found these worms in 
any other situation, and they were invariably absent from the coarser 
sands, which were exclusively occupied (as regards OligorlueLa) by 
certain species of I'achydrilits, upon which I hope to offer some 
notes to the Society later. 

Although Claparede has given a tolerably full account of the 
structure of Clitellio , especially of Clitellio arenarnts , 1 am able to 
add some few facts to our knowledge of the worm ; mv remarks 
partly deal with (\ ater , and partly with the transparent species 
which 1 shall call C . areuurius\ 

Clitellio ater is, as Claparede remarks, characterized by the dark 
colour of the integument, which, however, is not developed (tig. A, 
p. 48fi) upon the anterior extremity of the body, upon the last few 
segments, and upon the clitellum. The colour is due to innumerable 
papillae the shape and structure of which do not appear to me to he 
well illustrated in Claparede’s drawingh on the other hand, the general 
appearance of the body due to these peculiar structures is very well 
shown in Claparede’s figure 0 . They are somewhat leaf-shaped with 
a pointed apex, the base being attached to the cuticle; the interior 
of each papilla is filled with greyish-green granules. 

Claparede’s description of the setae is, so far as my observations 
enable me to state, incorrect; he states that the setae are arranged in 
two double rows, and are alike in both row r s, being bifid at the 
extremity or terminating in a simple point. This character is, in fact, 

1 From observations made at the Plymouth station of the Marine Dialogical 
Association. 

* lid. Claparede, “ Recherche* anatom iqucs sur 3es Oligoehetes," Mem. Soc. 
Phys. Geneve, t \\i. (I8t>2), p 2f»3. 

a Ed. Claparede, “ f£tudes an itumiques sur les Annehdcs &e.,” tom. cit. p. 102. 

4 Several other species of Ctifitho have been described, for a list of which 
see Vejdoisty’s ‘System u. Morph, d. Oligoclmcten,’ Prag, 1874, p. 45; the 
majority of these have boon described by Uzernia\sky (Hull. Soc. Imp. Nat. 
Moscou, t. Iv. pi. ii. (1880), p. 324, &c.). * I am not able at present to determine 
what are the points of difference between these species and C. arcnarius. 

5 Recherehes &e.> toe. cit. pi. iv. fig. 10. 

0 Loc. cit. pi. iv. fig. 0. 
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the principal one which differentiates the genus from Tubifex , and is 
recapitulated by Vejdovsky in the systematic part of his great work 
upon the Oligochucta l . I find that in Clitellio a ter the setae of 
the dorsal pair are sometimes of two kinds—(1) bilid set®, (2) long 
slender set® (llaarborsten). On the other hand, the ventral setae 
belong only to the bifid form. This, however, is not always the 
case; individuals of C. aier are frequently met with which possess 
only the bifid set®; these individual's were indistinguishable in any 
other character from those in which hair-set® were also present. 
The character of the set® must therefore be regarded as variable. 
As to the number of setae per bundle, I find that there are usually 
two, though sometimes more. 


§ 1. Remarks on some other Marine Species of Tubijicidee, 

Besides these two species, a considerable number of marine 
Tubificid® have been described from the Western European coasts. 
These are :— 

Tubifex benedii , d’Udekem, “ Nouv. (Mass. Annelides Sctigeros 
A branches/* Bull. Ac. lioy. Belg. t. xxii. (1855), p. 544. 

T . hyulinus , id. ibid. 

r l\ papillosus, Claparede, Beobachtungen fiber Anat. und Entwick. 
wirbellos. Tliiere an dcr Kuste von Normandie angestellt. 
Leipsie, 1803. 

T. lineal us i Muller, Zoologia Danica. 

T, bilineuta , Montagu, MS.; Parfitt, 4t Catalogue of Annelids 
of l)e\on/’ Trans. Devon. Assoc. 18157, ii. 

1 } , pellucidus , Montagu, MS.; id. ibid. 

Peloryctes inquitina , Zengcr, Bull. Soc. Imp. Nat. Moscou, xliii. 

pt. 1 (1870), p. 221. 

The first two species are considered by Tauber 2 to belong to the 
genus Limnodrilus , for the reason that they only possess bifid set®, 
a fact noted by dTJdekem in his brief description of the species. 1 
believe him to be wrong in this identification ; there is nothing in 
d’Udekeu/s description to prevent both these species from being 
included in the genus Clitellio , which, and I can confirm Claparede, 
is also characterized by the absence of hair-set®. Furthermore 
Clitellio and Limnodrilus also agree in the possession of two pairs 
of “hearts/’ situated in segments 7 and 8 respectively. Claparede only 
observed one pair in C. arenarius , whose position he was uuable to fix 
with accuracy. I have, however, seen two in living specimens, where 
they are very distinct. The presence of two pairs of specially dilated 
vascular arches has been described in the European species of Limno¬ 
drilus , and I have had the opportunity of verifying this character of the 
genus in a New-Zealand species, which may or may not be identical 
with one or other of the European species. The two genera can only 

1 System u. Morphologic dor Oligochaeten, p. 45. 

2 * Annulata Danica/ p. 71. 
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in fact be distinguished by the characters of the reproductive organs 
(see p. 490). These points are evidently appreciated by Vejdovsky \ 
who. suggests that Tubifex benedii may be a synonym o f Clitellio 
arenarius, This is probably an error in printing ; there can be little 
doubt that Vejdovsky meant to place T. benedii as a synonym of 
Clitellio ater , an identity which has been pointed out by Vaillant 2 . 

D’Udekem gives a woodcut illustrating the papilla? of his Tubifex 
benedii , and there is no doubt in my mind about the identity of this 
species with Claparede’s Clitellio ater , which, however, as will be 
pointed out later, is not a Clitellio at all. 

The remaining species —Tubifex hyalimts —is very probably the 
same as Clitellio arenarius. There is at any rate nothing to be 
said against this identification ; and it is more probable that the 
species is a Clitellio than a Limnodrilus , for the reason that the 
latter genus is, so far as is certainly known, an inhabitant of fresh 
water \ 

The preliminary list of the marine fauna of Plymouth, published 
in the second number of the * Journal of the Marine Biological 
Association,’ contains a single Oligoehete, Tubifex lineatus. This 
species, if it he identical witli that described in Johnston’s ‘ Catalogue 
of British Non-parasitical Worms ’ (p. fifi), is certainly not a Tubifex , 
since the seta* are there stated to be entirely /-shaped, but not bifid ; 
this may be due to wear, and the species is perhaps a Clitellio , 
possibly the same ns Clitellio arenarius . This species, however, as 
well as Tubifex bilineata and T. pellucid us, all of which are recorded 
from Devon in Parfitt’s * Catalogue of the Annelids of Devon,’ 
require investigation. Parfitt mentions the occurrence of Clitellio 
arenarius 4 . 

Pelonjctes inquilina has been described somewhat fully by 
N. Zenger the species is not referred to by Yejdovsky in his account 
of the Tubificidee, though the paper is quoted in his list of literature. 
Having been at some trouble to translate certain portions of Zenger’s 
paper from the Kussian, I can offer the following remarks upon 
its systematic position. 

The species occurs in the “ Kieler Bucht ” at a depth of 12 
fathoms, either living freely in the mud or sand or upon the shell of 
Mytilus edulis. Prof. Mobius, who first found the worm, considered 
it to be identical with Clapar^de’s Clitellio ater . It is of a dark red 
colour, owing to its red blood and the dark papillae on the surface. 
Zenger considers that the papilla? distinguish this species from 
Clitellio ater , both in their distribution and in their structure. In 
C. ater “ the first head-segment is never covered by papilla\ and half 
the second segment as far as the setae is also free from papillae; 
papillae are in addition absent from the space extending from the 
10th to the 12th segment, which is occupied by the clitellum .; 

1 Sysfc. n. Morph, cl. Oligochaeten, p. 45. 

2 Essai cU» Classification des A mu' licles Lombriciens,” Ann. Sci. Nat. (Zoo- 
logie), t. x. (1868), p. 251. 

8 Forel (Bull. 8oc. Valid, xiii.), however, describee a Clitellio from the Lake 
of Geneva {<]'. footnote to p. 494). 

4 Trans. Devon. Assoc. 1867, vol. ii. 

5 Bull. Soc. Imp. Nat. Mohcou, 1870. 
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in Peloryctes inquilina the extent of the elitellum and the distribu¬ 
tion of papillne is variable. I had fully developed sexual individuals 
in which there was not a trace of elitellum ; all the area of segments 
10-12 was covered with papillae like the rest of the surface of the skin ; 
in others, on the contrary, either segments 9 and 10 or 10 and 11 were 
devoid of papillae. In the anterior part of the body all the first three 
segments were sometimes devoid of papillae, sometimes only the head. 
Finally the last 10 or 1 l segments were often without papillae.” 

It does not appear to me that these facts are necessarily opposed 
to the view that Peloryctes inquilina is synonymous with Glitellio 
ater. It is a well-established fact that the elitellum is variable in 
its appearance ; and I have myself observed specimens of Clitellio 
ater in which the elitellum was fully developed and without papillae, 
or not developed and with papillae. The hinder end of the body in 
my specimens was generally, if not always, devoid of papillae. 
Clnparcde dues not apparently mention this fact, but his description 
of the species is very brief and incomplete. With regard to the 
absence of the papillae on some of the anterior segments, I may 
state that in my specimens the papillae commenced rather gradually 
and that those upon the anterior segment were, at least m some 
individuals, considerably smaller than the papillae of the following 
segments; this may perhaps account for the discrepancies between 
Zenger’s observations and those of Claparede. There may be 
something in the structural differences between the papdhe of 
Peforyctes inquilina and those of C. ater ; the papillae of the 
former species are stated by Zenger to resemble very closely those 
of Pachydrilus verrucosus. The setae of Peloryctes inquilina are all 
bifid, hut. they are alleged to differ from those of Clitellio ater in 
the number per bundle—a ehaiaeter which I cannot admit to be 
valid, as I have found great differences in this respect between 
individuals of C. ater , and indeed of other species of Oligochaeta ; 
it is, I think, recognized that in those forms with a large number of 
setae in the bundle the number is variable. 

Another point which Zenger raises is the characters of some of 
the transverse branches which unite the dorsal and ventral trunks 
in some of the anterior segments. In the 7tli, Htli, and Oth 
segments of Peloryctes inquilina these trunks are specially dilated, 
and this difference from other Tubiticiila* is regarded, in con¬ 
junction with the other points of difference, as sufficient to necessitate 
the establishment of a new genus. The genetic name is Leuckart’s, 
and was oiigiuallv applied to (Titellio arenarins until the latter was 
shown to be identical with Savigny’s Clitellio arena rius ; Zenger 
therefore, and this proceeding of his will not be admired by those 
who regard zoological nomenclature as a serious subject, resuscitates 
the name Peloryctes to apply it to his species. 

In the examples of Clitellio ater which I studied I found it to 
he by no means so easy as in Limnodrilus to distinguish any of the 
vascular arches of the anterior segments as specially enlarged ; in some 
specimens, however, the vascular arch of the 8th segmeut, as in 
Tnbifex, was decidedly stouter than the rest; in other specimens this 
difference was not so striking, and then the arches of 0, 7, and 8 
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appeared to be equal and stouter than the more anteriorly situated 
trunks. The description which Zengcr gives of the reproductive 
organs is, as he himself admits, imperfect. The most important 
point which he mentions is the presence of spermatophore*, which 
were little known at the time when he wrote. There is nothing 
in his description of the reproductive organs to distinguish Pelonjctes 
inquilina from Olitellio a ter. 

On the whole the identity or non-identity of Peloryctes inquilina 
with Clitellio ater must be for the present regarded as an open 
question, though I am disposed to think that they arc identical. 

§ 2. Anatomy of Clitellio. 

Generative Oryans. —Claparede’s account of the reproductive 
organs of Clitellio is by no means complete. 

Fie has confounded, as so many writers have done, the testes 
with the vcsiculce scminales; the former organs are not desciibed 
by Claparede. I find that the testes differ in no important particular 
from those of Tubifex ; they lie (see Plate XXIII. fig. 1), as in 
that genus, in the 10th segment, into which open the funnels of the 
vasa deferentia; each organ is long and narrow, somewhat swollen 
at the base of attachment to the body-wall. The vesicultv seminules 
(testes of Ciaparcde) were not, judging from Claparede’s description, 
fully developed in any of the specimens studied by me. The 10th 
segment in one specimen contained a mass of developing spermatozoa 
about equal in size to a similar mass occupying a large 1 portion of 
segment 11. In the latter case, however* (Plate XXIII. fig. ;*), 
the mass of developing spermatozoa was enclosed in a thin-walled sac 
abundantly furnished with blood-vessels which was confined to this 
segment, and did not extend back through several segments. 

The generative system of a young example of C. arenarius is 
depicted in Plate XXIII. fig. 1 ; it will be seen that the funnels of the 
vasa deferentia open into the 10th segment, but the cells of which they 
are composed are not ciliated. The vasa deferentia pass in a 
slightly sinuous course to the atrium, which opens externally, not 
far from the posterior border of the 11th segment. The atrium in 
the undeveloped condition is lined by a simple non-glandular columnar 
epithelium; it is invested externally by a thin coat of muscles, 
outside of which is a tolerably thick layer of glandular peritoneal 
cells. The spermatkecee lie in the 10th segment, and at this stage 
are simple pyriform vesicles. Upon the anterior face of the septum 
which separates the 11th from the 12th segment, and corresponding 
exactly in position to the funnel of the vasa deferentia, is a disk, 
shaped layer of columnar cells, which is evidently the oviduct ; the 
cells at this stage are, like the cells of the vasa deferentia funnels, not 
ciliated. In the sexually mature animal the oviduct-funnels are 
extremely conspicuous (fig. B & Plate XXIII. fig. 2) cup-shaped 
organs, with abundant cilia. At the time that I made this observa¬ 
tion, I was not acquainted with any observations upon the structure 
of the Tubificidee later than those of Vejdovsky 1 ; I concluded 

1 System u. Morph, d. Oligochaeten. Prag, 1884. 



STRUCTURE OP CLITELLIO. 


491 


1888.] 

therefore that I should have the pleasure of recording for the first 
time the presence of oviducts in the Tubificidne, and finally exploding 
the very improbable hypothesis that in these worms the penis-sheath 
is the hornologue of an oviduct. I find, however, that Dr. Stole has 
already 1 demonstrated these organs in Ilyodrilus and Psammoryctes ; 


Fig. B. 



Genital segments of CUtelUo ttrvnanus. The atrium of the right side and the 
left fmcrxnntkeca lmve been removed, t testes;./, vas deferens funnel; 
d, male genital orifleo ; a, ovary; oc, oviduct ; cf spermatheca, containing 
spermatophorea; o, ripe o>fi in egg-sacs. 

my own discovery of the oviducts occupying an identical position 
in Clitellio and in Hemitubifex ater (= Clitellio ater, see below 
p* 494) lends further support to Dr. Stolls contention that these 
organs will be found to be invariably present in the Tubificidae. 

The ovaries are situated in the 11th segment on the anterior 
mesentery, close to where this is perforated by the vas deferens. 

1 Zool. Anjseig. J3d, viii. t>. B60. 
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The sexual organs of the mature worm, with a fully developed 
clitellum, differ to a certain extent in the two species which I have 
studied. 

In G. ater there is a distinct and large prostate gland (Plate 
XXIII. fig. 7), which opens into the distal extremity of the glandular 
part of the atrium. In C. arenarius I have been unable to find such a 
gland, and Claparede states that it is absent in that species ; he makes 
no remark about the prostate gland of G. ater , but, as he prefixes to 
his brief account of this species a generic definition of Clitellio , the 
gland evidently, if present, escaped his notice. Furthermore, in 
C . ater the glandular part of the atrium, although exhibiting the 
same structure, is relatively smaller than that of C\ arenarius ; it is 
entirely contained within the 11th segment, and is not curved upon 
itself. The vas deferens is very long and much coiled ; it opens into 
a rounded chamber at the extremity of the atrium, the cells of 
which (Plate XXIII. fig. 7) are different from those of the atrium 
and more like those of the vas deferens. In C. arenarius the vas 
deferens is much shorter and wider {cf. Plate XXIII. figs. 5, (>), while 
the atrium is much larger; on one side of the body, in the single mature 
example of this species which I investigated by sections, the atrium 
was lent upon itself and entirely contained in the 11th segment; on the 
other side of the body the atrium extended back beyond this segment. 

The funnels of the vasa deferentia in both species are cup-shaped 
and furnished with abundant long cilia. 

As in the Tubificidae generally the mature ova are of very large size 
(half the diameter of the body), and loaded with yolk-spherules : I 
found them in G. arenarius so far back as segments 13-1 f> ; in the first 
and last of these segments was a single ovum, in the middle one two ; 
the ova were not freely floating in the body-cavity, but were enclosed in 
distinct sacs (Plate XXIII. fig. 4), furnished with blood-vessels; 
these sacs were perfectly independent of each other, there w as no com¬ 
munication that I could trace between the ovisacs of adjacent segments. 

In G. ater there appeared to be a similar arrangement. The 
spermathecce of the sexually mature worms offer a valuable differential 
character; they are most complicated in C. arenarius. Claparede, 
in his figure of the spermatheca of this species lias correctly 
indicated the division of the spermatheca into two parts by a 
median constriction; in the part which communicates with the 
exterior only are found the spermatophores. The distal pouch in 
my specimen contained a liquid deeply stained by the colouring 
reagent; its walls, moreover, were lined by an epithelium of a different 
character to that found in the pioximal part of the spermatheca. 
In Tubifex rivulorum 2 there is a corresponding specialization 
of the lining epithelium, but here there is no constriction developed 
between the different regions of the pouch. 

In Claparedc’s figure this constriction is not sufficiently marked ; 
in my specimen (see fig. B, p. 491) the two halves of the spermatheca 
are joined by an extremely narrow neck. 

1 fitudes, &c., loc. cit . pi. iii. fig. 4. 

% Vejdovsky, loc . cit . pi. ix. fig. 17. 
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The spermatheca extends beyond the 10th segment, in the sexually 
mature individual it reaches back as far as the 13th segment; 
where it traverses the boundary-line between the 11th and 12th 
segments, the next septum, i. e . that which divides segments 12 and 
13,comes into close relations with the septum dividing segments 11,12 
(see p. 491, fig. 11) ; at this point the two septa almost fuse and the 
spermatheca passes directly from segment 11 into segment 13; 
where it traverses the two mesenteries there is another constriction, 
but the epithelium does not change in character. In Spirosjwrma , 
according to Eisen l , the spermatheca occupies in the same way 
several segments. 

In 0. ater the spermatheca is not differentiated into two regions 
and it only occupies one segment (the 11th). 


§ 3. Systematic Position and Affinities of the Genus Clitellio. 

In the remaining part of this paper I propose to discuss the 
affinities and systematic position of Clitellio. 

In the first place, it is perfectly clear that these worms have been 
rightly assigned by ('lnparede and Vejdovskv to the Tubificidse. 
Vejdovsky’s definition of the family, translated into English, is as 
follows:—“Normally segmented Annelids of red colour, with a 
large number of setae which are disposed in four bundles. The 
seta-bundles consist of 3-10 bifid seta;, and occasionally, in the 
dorsal bundles, of hail-like setre ; the lateral vascular trunks com¬ 
municate directly with the \ential vessel. Testes m the 9th, 
ovaries in the 10th segment. Vasa deferentin, one pair opening on 
to the 10th segment. SpennRthecre, one pair opening on to the 
9th segment. Ova probably escaping between the 9th and 1 0th 
segments. Spermatophores present in the spermatheca 4 . Aquatic.” 
In all these particulars Clitellio resembles the other Tubificidae, and 
there are no structural peculiarities that I have been able to discover 
by which the genus can he said to he allied to any other family. 

The genus Clitellio itself is briefly defined by Vejdovsky, liis 
definition being compiled from the account of the genus given by 
Claparede in the two papers which I have already so frequently 
had occasion to quote. 

The two facts upon which Vejdovsky lays stress in his generic 
definition of Clitellio are the characters of the set® and the absence 
of a prostate gland. 

So far as the first of these characters is concerned, Clitellio ater 
agrees with Eisen*s genus Ilemitubifex 2 , and it has a prostate gland. 
It is, in fact, clear that the two species which I have investigated differ 
in so many particulars, that they cannot, as the family is at present 
divided, belong to the same genus. 

The principal characters of the two species are as follows :— 

1 Gh Eisen, “ 01igocha*tologieal Researches/* Report of Commissioner for 
Fish and Fisheries for 1883 (Washington, 1885), p. 922. 

a Gt. Eisen, lav. cit. p. 889. 

Proc. Zool. 8qc. —1888, No. XXXIV. 
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C. arenarius. C. ater . 

1. Seta . Bifid sot® only pro- Bifid and hair-like seta? in 

sent. * the dorsal bundle; only 

bifid sola* in the ventral 
bundle. Sometimes no 
hair-seta*. 

IL. I as deferens . Short and wide. Long and slender and much 

coiled. 

3. Atrium . Long and bent upon Short and straight, confined to 

itself, or extending tin* tlth segment. N\tro- 
thrimgh Mineralseg- mit v of vasdeferens dilated 
meets. into a special chain her 

A. Prostate . Absent. Present. 

5. Spennafheca . 8peei.‘thzed into tw T o Not specialized; confined to 

regions, extending one segment, 
through several seg¬ 
ment s. 


Clitellio ater agrees in Nos. I, 2, «», 4 with Hemitubifex , and the 
spermathecas only differ in being without the glandular appendices 
which Eisen figures iti Hemitubifex insignis. This latter point is 
otic which 1 should regard as being only of specific value. It is 
only by the occasional absence of the Imir-^etae in the dorsal rows, 
and the dilatation of the vas deferens, that this species differs from 
Tub if ex. I lm\e not mentioned in the Table the fact that the 
penis is chitinous, because this character does not differentiate the 
two species which are compared in that Table; it does, however, 
distinguish Hemitubifex from TuInfer. 

Eisen met with //. insignis in Sweden, in fresh water, so that its 
habitat is rather different from that of Clitellio ater 1 . 

Clitellio arenarius agrees with Ihjodrilus in having a short thick 
efferent duct, hut it does not appear to resemble that genus in much 
else except perhaps m the absence (?) of prostate glands. Stoic 
was unable to find these glands in IlgvdrUus coccineus ; Eisen, 
however, figures them in several species, though apparently their 
presence is not icferred to in the text of thU paper. On the 
whole it serins advisable to retain the generic name Clitellio for 
C. arenarius , and it may be thus characterized :— 

Clitellio, Clu pa rede. 

Clitellio, Claparede, “ Etudes anatomiques, &e., ,? Mem. Hoc. Phys. 
Geneve, t. xvi. 1862, p. 102. 

Marine Tubificidse of an elongate slender form. Bifid setae only. 
Vas deleiens wide and short; atrium very long ; no vesiciila scntinulis ; 
no prostate glands; penis with a chitinous covering. Oviduct 
present in 1 Ith segment. Egg-sacs in segments 13, 14, 1 Sper- 
mathecae very large, occupying several segments, differentiated into 
two regions, separated by a constriction. Spermatophores elongate* 

f l his genus will only contain C. arenarius 

Clitellio ater must, I think, be included in Eisen’s genus Hemitu - 
bifex. 

1 It should be mentioned that the effect of the two rivers which enter the 
8omnl at Plymouth, and the breakwater whirl) extendh arrow its mouth, is to 
render the water somewhat brackish. 

J The other species of the genus must be regarded with Vejdovsky aw “ incerfa 
sedis” 
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EXPLANATION OF PLATE XXIII. 

Fig. 1, Longitudinal section through tho generative augments of an immature 
example of Clitellio arev arias. cp, epermatheca; testis; /, funnel 
of \«s deferens; v.d, vas deferens; o, ovary; at, atrium; ov, funnel 
of oviduct. 

2. Longitudinal section through the oviducal funnel of a mature CIU 

tellw arenarins. or/, oviducal funnel, above is tho body-wall ; the 
epiderm in this (the clitellar) region consists of tall cells closely 
packed with granules. 

3. Portion of a seminal sac of the same species, v, wall of the vescicle; 

U, blood-vessel; «, developing spermatozoa. 

4. An egg-sac of the same worm, continuing a single ovum ; hi, blood¬ 

vessel in wall of sac; the smaller black dots are nuclei of the con¬ 
nective or muscular tissue which forms the wall of the sac; the 
ovum is mature and full of yolk-spherules. 

5. Transverse section through vas deferens of Cl/telho arena r ins ; this 

figure is drawn to the same scale a a the following, with which it 
may be compared. 

0. Transverse and longitudinal sections through vas deferens of If emir 
lubt/ix benefit. Drawn to tho same scale as fig. 6. 

7. Hemitubifex bnodti, section to illustrate struetnie of atrium, &c . 

at, atrium ; r.d, vas deferens dilated above, near to its junction with 
atrium, pr, prostate. 

8. Section through penis and penis-sheath of Ifonitubifex benedii. 

p, penis with chitinous covering. 

9. Section through poms and penis-sheath of the same species at a point 

furth< r removed from tho external orifice; the penis (/>) is seen to 
be independent of the penis-sheath, which lies to the ictt-hand side. 


3. Observations upon the Morphology and Genesis of 
Supernumerary Phalanges, with especial reference to 
those of the Amphibia. By G. B. IIowes, F.Z.S., 
F.L.S., Assist. Prof, of Zoology, Normal School of 
Science and 11. School of Mines, S. Kensington, and 
A. M. Davies, Assoc. N.S.S. 

[Received December 4, 1888.] 

(Plates XXIV. & XXV.) 
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I. INTRODUCTORY. 

There appeared in the second part of this volume a short paper 
(2) by Boulenger, in which the author verified and extended an earlier 
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observation of Peters’s <16), as to the existence of “ a small additional 
phalanx between the ultimate and what is normally the penultimate ” 
one in his Polypedatinee . Peters’s description was very meagre, and 
it is to Boulenger that credit is due for having placed the matter on a 
sound footing. The conclusions arrived at bv the two authors differ 
in important respects, and these we shall duly consider. Both deal 
exclusively with the Ranida. The presence of a structure in the 
Hylida which at once suggests that in question had been previously 
noted by one of us, while engaged upon an allied investigation (7), 
and as we had, in pursuit of the same, accumulated material sufficient 
for a fuller elucidation of the problem, we decided to work it out. 

We give in Section IV. a complete list of the animals examined. 
Our sincere thanks are due to Dr. Gunther, F.R.S., for certain of 
these, and to Mr. Boulenger for others and for ever generous 
assistance and advice. 

Method .—The digits were, if necessary, first decalcified in j p.c. 
chromic-acid solution, with a few drops of nitric acid. When soft 
they were transferred to an aqueous solution of NaHC0 3 until the 
acid was for the most part removed. They were then dehydrated 
with alcoholic solutions of increasing strengths and stained in borax- 
carmine, the excess of stain being subsequently removed by 75 p. c. 
alcohol, to which a few drops of HN0 3 were added. They were then 
finally dehydrated in absolute alcohol and transferred, vid turpen¬ 
tine, to paraffin, and cut with the Rocking Microtome. 

Staining was, in many instances, resorted to without dehydration. 
We found that a couple of hours sufficed in most cases for decalci- 
*fication in chromic and nitric acids. The preparations were re¬ 
moved from this as soon as possible, for it was found that if allowed 
a prolonged immersion therein the chances of successful staining 
became reduced. 

In deciding upon the above method we found Whitman’s 
* Methods of Research ’ of great service, and we gladly acknow¬ 
ledge the help afforded us by that work. 

II. GENERAL AND ANATOMICAL. 

The supernumerary phalanx was, as seen by both Peters and 
Boulenger, ossified, and in such a condition that, had it been found 
fossil, would have left no doubt of its value as such, except perhaps 
for its small size. It will be shown later on that the structure is 
subject to a wide range of modification anatomically and histo¬ 
logically ; and its fundamental relationships may best be studied in 
detail in such a form as the tree-frog (flyla arborea , Plate XXIV. 
fig. 1). Neither Peters nor Boulenger were aware of its existence in 
this family; and we find that our own discovery of the same was 
anticipated by Leydig in 1876. He writes (14. p, 166), u von 
Andern und mir wurde bei ffyla arborea ein sich zwischen die 
letzte und vorletzte Phalanx einschiebender Knorpel erwahnt.” 
This author, then, has a loug priority of claim to the first discovery. 

The supernumerary phalanx is, in the adults of most forms in which 
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it attains an adequate development as such, disposed ventrally (cf. Hyla 
freycinetii p*s, Plate XXIV. fig. 3), and there is a constancy of rela¬ 
tionship between it And the adjacent head of the terminal phalanx(p.£, of 
fig. 3), the two generally coining to underlie, more or less completely, 
the distal epiphysis of the penultimate phalanx. This is, moreover, 
generally enlarged and invested in a fold of skin which projects freely 
forwards in the manner of a prominent lip, the whole giving to the an- 
tero-dorsal extremity of the digit a very characteristic aspect, to which 
Boulenger’s fig. 1 does full justice. On comparison with Nototrema 
(fig. 7, *), in which the supernumerary phalanx attains but a small 
development, it is seen that this fold (*, fig. 7) is wholly related to the 
enlargement in question 1 ; and it will be found, in all cases, that 
the parts are so dispo»ed as to allow of an upward rotation of the 
terminal phalanx. When the latter is fully displaced its long axis 
is seen to lie at right angles to that of the penultimate phalanx. It 
will be found on manipulation that the degree of ventral dis¬ 
placement of the supernumerary phalanx is here proportionate to 
that of the upward rotation of the terminal one, and that when the 
extremity of the digit is in contact with an applied surface, these 
two phalanges lie in the same plane, the former receiving, together 
with the base of the latter, the more direct thrust under the weight 
of the falling body. Such an arrangement would manifestly result 
in a distinct functional advantage, especially in the platydactyle forms, 
and the terminal phalanx would be the better able to support, 
undisturbed, the adhesive integument. 

When examined microscopically, the supernumerary phalanx is 
seen, in its fully differentiated condition, to consist in most cases of true 
hyaline cartilage (ex. liyla arborea , fig. 1, and llhacophorus , fig. 2), 
differing in no respect from that forming the epiphysial extremities 
of the adjacent phalanges. It remains in this condition long after 
the other phalanges, including the terminal one, have become 
ossified (cf. Rhacophorus ). It invariably ossifies quite late; and 
among the large series of specimens examined we have met with it 
in the bony condition only in Hyla freycineti and Rhacophorus 
maximum. In the former instance it is seen (fig. 3) to be replaced 
in a true endostosis. 

It might appear from the foregoing that its first development 
takes place subsequently to that of the other phalanges, and that its 
ossification sets in at a period relatively proportionate to that of the 
same. Examination of the tadpole of Hyla arborea (fig. 1) shows 
that this is not the case, for it is there as fully differentiated as with 
the adult, and that at a stage in which the periosteal growth of the 
adjacent elements is dawuing. Nor roust it be imagined that its 
conversion into bone is in any way determined by its relative size, for 
in Rkacophorus eqites ( fig. 2,p.s.) it is, while still unossified, relatively 
larger than in any species with which we have dealt. 

On passing from the ossified type to that of the other extreme of 
the series (to those forms, that is, in the adults of which anything 


1 In the larva the conditions are otherwise, of. Hyla, fig. 1. 
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-like s conspicuous structure is interposed between tbe terminal and 
penultimate phalanges) we meet (ex. the common Frog, Plate XXV. 
tig. 16) with a pad of loose fibrous tissue, which is closely bound down 
to the applied epiphysial surfaces, such as would appear to have 
nothing to do with the undoubted phalanx under consideration. Iu 
Nototrema, however (fig. 7), the pad, while never truly hyaline, has 
all the fundamental relations described for the phalanx in the culmi¬ 
nating term of the series ; and in Hyla permit (fig. 13), while histo¬ 
logically identical with that of Nototrema , it has the proportions, 
detailed shape, and relationships seen in H . arborea . Hyla ceerulea 
bridges over the gap histologically between Nototrema and Hyla ar¬ 
borea ; and when to this it is added that, in those Ranidee the adults 
of which bear the supernumerary phalanx, the same early becomes 
hyaline as in Hyla arborea , it is clear that all stages between the two 
extremes afore described are forthcoming. 

Minor modifications are met with, but these may, together with 
the consideration of lesser detail, preferably be dealt with later. 

Seeing that, upon a purely structural analysis, the fibrous pad of 
the Common Frog must be looked upon as the homologue of the 
skeletal supernumerary phalanx of the higher Ranidce and Hylida?, 
we are next led to inquire what, if any, structural community the 
two may possess in the embryo. On examination of the lame of Hyla 
arborea and Rana temporaria , at a stage at which the hind limbs are 
becoming differentiated, it is found that the places of the phalanx of 
the former, and of the pad in the latter, are alike occupied by a 
fibrous mass which is largely cellular and loosely interposed between 
the applied epiphysial extremities. It is well known that, in most 
Urodeles, there are interposed between tbe corresponding parts of the 
limb-skeleton fibrous masses which take the place of the synovial 
capsules of the higher Vertebrata $ and these are found, on examina¬ 
tion, to be indistinguishable from those above described. They have 
long been termed by Hyrtl (8) " syndesmoses 

The foregoing is not all. Hyrtl, in describing the manus of 
Sdlamandra maculosa , writes (p. 61): “ phalanges inter se, et cum 
ossibus metacarpi, textu fibroso conjunguntur/' We find that these 
eyndosinoses are structurally identical with the supernumerary 
phalanx of the Anura in its least modified condition (cf, figs. 11,12), 
and, seeing that in many Anura similar pads are interposed between 
the proximal phalanges themselves, it follows that the structures in 
Question in them are not in any sense to be regarded as peculiar to 
the terminal segments of the digits, and that the supernumerary 
^phalanx would appear to be a specialised counterpart of the inter- 
phalangeal syndesmosis. In other words, may not the community 
of structure between the developing supernumerary phalanx and the 
syndesmorial pad be indicative of a community of origin ? Should 
this be the case, there would open up a new and promising departure 
for the reconsideration of the questions of origin and morphology of 
supernumerary phalanges in general. To these we shall return. 
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III. HISTOLOGICAL AND DEVELOPMENTAL. 

Dixey, in a paper on the ossification of the terminal phalanges (3), 
incidentally describes and figures the syndesmosis in Proteus . He 
deals with that interposed between the penultimate and terminal 
phalanges—with that, that is to say t which would appear to represent 
the supernumerary phalanx of the Anura. He writes (p. 68): 
“ another instance of arrested development in the digit of Proteus is 
afforded by the inter-phalangeal joint . . . . the cartilage, with a 
slight alteration in the size and relative number of its cells, is seen to 
be quite continuous between the heads of the two phalanges, nor 
does it exhibit the least sign of an articular cavity.” He believes 
his specimen to have been " fully adult ” (p. 70) ; but in this he was 
mistaken, for in the larger of our specimens of the same (cf. p, 504) 
ossification had proceeded much further than in his. 

Microscopic examination of this syndesmosis with its associated 
parts in Proteus reveals, under the treatment which we have adopted 
(p. 496), the following facts. The matrix of the epiphysial cartilages 
of the phalanges stains uniformly and feebly, while that of the less 
resistant syndesmosis takes the dye much more readily, becoming 
thereby sharply differentiated {cf, Plate XXV. fig. 12). The latter 
shows traces of a fibrillar structure, but it is for the most part 
homogeneous. The cells which are present are well defined, and 
their peculiarities in structure, disposition, and size are common to 
both epiphysis and syndesmosis. Each is irregular in contour, and 
carries a large nucleus, while it is seen to lie within a spacious 
lacuna, the boundary of which is smooth and well defined ; and such 
differences as are met with between the corpuscles of the epiphyses 
and of the syndesmosis are seen to be entirely due to pressure 
under apposition of the first named. The cells of the syndesmosis 
are more numerous and more closely aggregated than those of the 
hyaline epiphyses, and the intensity of colour of the former under 
the action of reagents is, to a large extent, due to this crowding. 
The details of histological structure here described hold good, with 
but slight modifications, for all conditions in which the super¬ 
numerary phalanx and its homologue remain non-hyaline (cf. Proteus, 
%• 12, and Hyla peronii , fig. 14). Its cells are cartilage corpuscles, 
and the tissue to which they give rise is, in its moBt elementary 
form, a nascent cartilage. 

The whole digital skeleton is invested in a continuous and well- 
differentiated fibrous tunic, and in Proteus this is, at any rate 
ventrally, incompletely marked off from the syndesmodial pad. 
There lie buried up in the former at this point (sh., fig. 12) cells 
which closely resemble those of the syndesmosis in size and struc¬ 
ture ; the question, therefore, naturally arises as to whether some of 
these might not have migrated into the inter-phalangeal region, there 
to give rise to the pad in question, or that that might conceivably 
have been an ingrowth of the tunic itself. ^ It will be seen, how¬ 
ever, that the corpuscles of the tunic lie buried in a coarsely fibrous 
matrix, in which there is a total absence of the lacunae so charac- 
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teristic of the syndesmosis. Apart, however, from this important 
structural difference between the two things, there are certain other 
considerations which point to the conclusion that the syndesmodial 
pad is not, as might appear, a late infolding of the investing 
membrane. In many instances, especially in its phalangeal condition, 
it enters into that which is, at best, a loose connection with the same 
at all points (p.s. A., Hyla arborea, fig. 1), and there are developed 
true synovial surfaces at its points of contact with the penultimate 
and terminal phalanges. Ail this being so, the question next in need 
of solution is that of the primary origin of the syndesmodial pad— 
Is it, as its histological structure in the larvae of Hyla and Rana 
would suggest, related to the phalanges ?—or is it, as its condition 
in Proteus would seem to indicate, a derivative of the investing 
tunic ? 

The base of the terminal phalanx is, in some Anma, greatly en¬ 
larged and swollen, giving rise (ex. Ilylodes) to an immense tubercle 
which underlies the distal extremity of the penultimate one. In 
certain others the opposite ends of the phalanges are sever¬ 
ally expanded, in a somewhat similar fashion; and, when first our 
attention was drawn to the subject, it appeared not unlikely that the 
supernumerary phalanx might represent the dismembered tubercle 
of either the penultimate or terminal one—more probably that of 
the latter. The coexistence of the two things in Nototrema and other 
Hylids is, in itself, fatal to this supposition; while it shows the struc¬ 
ture in question to be of independent origin. Choice seemed then to 
lie between two alternatives ; it appeared to be either an intercalary 
structure of comparatively late origin, or a sesamoid. We have al¬ 
ready given reasons (supra) for doubting the former hypothesis. Our 
chief reason for supposing it to he a sesamoid lay in the Assumption of 
a similarity of relationship with the proximal end of the terminal pha¬ 
lanx to that so common among the higher Vertebrata. This, however, 
is inconstant, for in many instances (ex. Rhacophorus eques , fig. 2) 
the structure is disposed lineally with the penultimate phalanx. 
Appeal to the details of muscular insertion proved fruitless, as the 
tendons become, for the most part, merged into the investing tissues 
proximally to the structure under consideration. 

The youngest stages examined by us were those of Rana tempor- 
aria and Hyla arborea . In the former, at a period at which the tail 
is almost absorbed, the condition of the joints recalls that of Proteus ; 
this is especially the case with the most distal joint (ay., sy.\ fig. 10), 
which is strictly similar to that of the Urodele, except for the pos¬ 
session of a triangular projection from one side of the outer mem¬ 
brane. A similar condition is met with in Hyla arborea . 
Examination of our youngest specimen of this species shows, however, 
that, at a stage at which the parts in general are first becoming 
differentiated (fig. 9), the syndesmodial pad is centrally histologically 
identical, to minute detail, with the adjacent incipient phalanges; 
while, peripherally, it graduates off into the surrounding indifferent 
tissue. Tnus it is seen that the phalanges and syndesmoses are, 
together with their investing sheath, differentiations of a continuous 
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and common blastema 1 ; and that the syndesmoses, while intimately 
related to the sheath, are formed, not as ingrowths of the same, but 
as differentiations of that mass from which the phalanges are derived, 
and that they differ from these, initially, only in degree of elongation. 

A mode of origin similar to the foregoing has long since been 
recorded for the parts of the joints in the Mammalia, including Man. 
Kolliker, quoting Henke and Reyher (6), to whom we owe the obser¬ 
vation, likens 3 the changes undergone, not inappropriately, to those 
realized in the differentiation of the vertebral and intervertebral 
bodies. 

These facts, when viewed in conjunction with those adduced in 
the foregoing section, show that the supernumerary phalanx, the 
normal phalanges, and the syndesmoses are all on a developmental 
equality. The last named must then be looked upon as structures 
which, despite secondary changes, would be liable to take on, more 
or less completely, the condition of a phalanx. Indications of this 
are not wanting; for Leydig, in describing the supernumerary 
phalanx (his ‘Zwischengelenkknorpel*) in Hyla arborea asserts (14. 
p, 166): “ Er fehlt selbst bei Reptilien nicht, wo ich denselben friiher 
iibersehen hatte: gegenwiirtig kenne ich ihn bei Lacerta (L . muralis ) 3 
und Platydactylus mauritanicusP 

IV. INDIVIDUAL AND CLASSIFICATORY. 

In the course of our work we have met with certain variations 
and departures from the predominant types afore described. For 
sake of clearness, we deferred consideration of these while dealing 
with questions of general morphology ; and we now describe them 
in detail, discussing the structures in hand in their bearing upon 
classi6cation. We deal with the several families in that order 
most convenient to the circumstances of the case. The list given 
at the head of each family refers only to specimens examined in 
detail. The measurements include the tail in tadpoles and in the 
Urodeles, in the older Anura they denote the length of the body 
from mouth to vent. 


A. PHANEROGLOSSA. 
a. Hylidje. 

Examined;— 

Hyla arborea (tadpoles), 40-45 millim. 

H. ccerulea , 30, 73 millim. 

H. freycinetiy 25 millim. 

//. lichenata . 

H. peronii , 42*5 millim. 

Nototrema marsupiatum , 40 millim. 

1 For other details concerning this generally c/. Sl rasser (18) and Jordan 

8 Entwicklungsgesch. des Menaohen, Zweite Aufl. p. 493. “ So wie dann aber 
diese Hartegebilde deutlioh zu warden beginnen, fangen auch die Zwischen- 
glieder an einen bestimmten Oharakter anzunohmen m ahnlicher Weise, wie 
bei der Differenzirung der knorpeligen Wirbel und der Lig. intervertebralia” 

8 We are unable to deteet any trace of such a structure in this species. 
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The supernumerary phalanx reaches an Altogether special deve¬ 
lopment in this family, and all stages in its histological structure are 
represented (cf. ante)* In H. peronii it attains the maximum bulk 
observed in the entire Anuran order, the total length of its ventral 
border (fig. 13) exceeding that of the terminal phalanx. It is very 
surprising that, in spite of this, it does not even become hyaline in 
this species. 

The remaining joints exhibit minor structural differences, but they 
are all modifications of a condition fully exemplified in Nototrema 
(figs, 5, 6). The place of the syndesmodial pad is occupied by a 
powerful annulus which, although generally dense and fibrous, never 
becomes converted into hyaline cartilage. Looked at in tangential 
sections this is seen (fig. 6) to be well defined and in dose connection 
with the synovial capsule; it furnishes articular surfaces for the 
dorso-lateral portions of the apposed phalanges, and, as seen from 
this aspect, it bears an astonishing resemblance to the supernumerary 
phalanx of the same genus (p-s., fig. 7) as viewed in median section. 
In median longitudinal section it is found to be perforated (fig. 5), 
mainly for transmission of a strand of elastic tissue ( inter-articular 
ligament , /.), the fibres of which pass, in a somewhat complicated 
manner, between the ventral borders of the adjacent epiphysial 
cartilages. When analyzed in detail, this ligament is seen to be 
largely cellular, and in a condition which admits of little doubt 
that it represents the modified central portion of the original syn¬ 
desmosis. 


b. Bufonida. 

Examined:— 

Pseudophryne bibronii , 23 millim. 

In the genus above named the syndesmodial pad is met with in 
the distal joints alone. Structurally it is little modified, but it 
gives the appearance of being subdivided medially into two 
strands which are completely confluent ventro-laterally with the 
adjacent epiphysial cartilages and pass venirally downwards, con¬ 
verging, for attachment to the investing tunic.* None but feeble 
traces of the pads are met with in the other joints, and these may 
be either converted into comparatively unimportant ligaments or 
reduced to an absolutely vestigial condition. 

Kolliker, in describing the development of the Mammalia, writes l , 
on the authority of Henke and Key her (6), “wandeln sich die 
Geleukstellen in ihren ausseren Theilen je longer urn so deutlicher 
irr Faseigewebe urn, worauf dann in einem gewissen Stadium auch 
die Gelenkhohle in Form einer engen Spalte erscheint.” Henke and 
Reyher’s “ Zwischenacbeiben,” in which these changes go on, is 
identical in the main with our syndesmosis; and in view of these 
facts it becomes exceedingly probable that the splitting above re¬ 
corded in the Bufonid may represent a persistence, in a slightly 
modified form, of the initial stage in formation of the typical 
synovial capsule. 

1 Entwicklungsgeech. p. 493, 
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C. CYSTIGNATHIDiE. 

Examined:— 

Bylodes martiniceneis, 24 millim. 

Lymnodynastes tasmaniensis , 40 millim. 

Bylodes is especially interesting in the fact that, while possessed 
of expanded digital extremities, it shows no trace of a distinct 
supernumerary phalanx. 

This combination lends additional support to Boulenger’s deduc¬ 
tion, that the phalanx in question bears no definite relation to the 
platydactyle type. 


d . Ranidjb. 

Examined:— 

Lvalue schmardanus (juv.), 11 millim. 

Megalixalus madagascarensis , 32 millim. 

Rana arvalis (juv.), 27 millim. 

Rana maximus , 90 millim. 

Rana ietnporaria, adult, and 14 millim. (tail just gone). 

Rappia marmorata, 27 millim. 

Rhacophorus eques, 42 millim. 

We have already dwelt in sufficient detail (p. 500) upon the super¬ 
numerary phalanx in this family; all stages are represented, from 
the completely ossified one (Peters and Boulenger, IL cc.) to that of a 
degraded syndesmosis (Rana temporaria , Plate XXV. fig. 16). 

The syndesmoses of the remaining joints are, in the adults of all 
species examined by us, with the exception o f liana arvalis, modified 
to form, more or less efficiently, the ligament and annulus apparatus 
of the Bylidce. R . arvalis would appear to be less conspicuously 
modified than the other members of this family, in that the ordinary 
syndesmosis is retained for both the terminal and penultimate joints. 
We have, however, only examined a young specimen. 


e . Discoglossidae. 

Examined:— 

Alytes obstetricans , 30 millim. 

Bombinator bombinus , 41 millim. 

Discoglossus pictus , 62 millim. 

In all three genera the phalanges are united, in both fore and hind 
limbs, by syndesmoses. Those of the terminal joints are in no 
way in excess of at least that of the penultimate one. 

These syndesmoses are (cf. fig. 11), for the most part, closely 
bound down to the faces of the apposed epiphysial cartilages. In 
the hind limb of Bombinator there is a suggestion of a loss of direct 
connection between the two, with the development of a shallow 
articular cavity, while, in the proximal joint of the same, the syn¬ 
desmosis is in a loose and somewhat degenerate condition. These 
modifications are, however, exceedingly feeble and unimportant, and, 
making all due allowance for them, the Discoglossida are seen to 



504 . PRO*. HOWES AND HR. A. H« DAVIES ON THE [DeC. 4, 

stand alone among Anura in the life-long retention of the inter- 
phalangeal syndesmoses. 

/• PELOBATIDifi. 

Examined:— 

Pelodyte* punctatus , 39 millim. 

Xenophrys monticola , 48*5 millim. 

In Xenophry* the syndesmoses are feebly represented. That of 
the terminal joint is complete and ventrally enlarged, but reduced 
and feebly ligamentous in its middle. The fibres of the latter por¬ 
tion (/., fig. 8) pass from the distal face of the penultimate phalanx 
obliquely upwards and forwards, to be inserted into the proximal 
face of the terminal one. It will be obvious that there is here an 
approximation towards the condition of the inter-aTticular ligament 
of the Runidce and Hylidce ; and this species is particularly interest¬ 
ing as showing that there is no leading modification undergone by 
the proximal syndesmoses for which a counterpart cannot be found 
in the terminal one. 

The syndesmoses of the proximal joints are annular and largely 
absorbed, exhibiting traces of the inter-articular ligament of the 
above-named families. 

Pelodytes , the affinities of which with this family have been 
called into question \ while most nearly Pelobatoid, shows, with 
respect to its proximal syndesmoses, a tendency towards a condition 
intermediate between the Pelobatidce and Discoglossidce ; for these, 
while more independant of the apposed surfaces of the phalanges 
* than in the Discoglossidee, are still imperforate. 

B. AGLOSSA. 

Examined:— 

Pipa americana, adult <J. 

Xenopus I avis, adult J • 

The terminal joint of the hind limb was alone examined in each 
case. It was found to consist, in both genera, of a coarsely fibrous 
syndesmosis, showing no trace of special differentiation and most 
nearly suggestive of the condition seen in Pelodyte*. 

C. URODELA. 

Examined- 

Molge crist ata, 135 millim. 

. M. palmata (larvae), 25 millim. 

M. waltlii , 175 millim. 

Proteus anguinu* , 135 and 220 millim. 

Sahmandra atra , 130 millim. 

8 . maculosa , 140 millim. 

Spelerpes fu*cu % 130 millim. 

In this Order the syndesmoses are throughout uniform in structure; 

* QC this VdL p, 125. % 
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and, except for a slight thickening of the distal one (most marked 
in Proteus ), there is nothing demanding general consideration beyond 
that already ^iven (ante). 

Spelerpes is particularly instructive in the fact that while its 
digits terminate in well-marked and cup-shaped disks, its distal 
syndesmoses are normal and comparatively thin, and in no way in 
excess of the proximal ones (sy.\ fig. 15). 

There are one or two matters concerning this Order, in respect to 
which our results are not in harmony with those of our predecessors. 
Hyrtl, in dealing (8. p. 70) with the pes of Salamandra maculosa 
writes: “ Cartilago primae seriei, cum ilia secundae, fibrosis vinculis 
cohaeret, quod etiam de metatarsi pnmi cum cartilagine secundae 
seriei conjunctione valet. Omnes reliquae articulationes normales.” 
The last statement we cannot confirm ; some of our sections show a 
slit in the syndesmosis in question, but that is, almost to a certainty, 
artificial. Leydig, in his short description of our supernumerary 
phalanx (his " Zwischengelenkknorpel ”), writes (14. p. 160) :— 
€€ Endlich sei an dieser Stelle bemerkt, dass auch bei Salamandra in 
der bindegewebigen Substanz der Sehnen des Zehenbeugers langges- 
treckte Nester von Knorpelzellen vorhanden sind, wie solches von 
ungeschwanzten Batrachiern seit langem bekanut ist.” Our speci¬ 
mens show nothing of the kind, and the syndesmoses are, in them, 
throughout, uniform and simple. The figure which Leydig publishes 
(/. c. pi. xi. fig. 26) in illustration of this statement greatly excited 
our curiosity—for, did it hold good, it would follow that S. atra 
would be, in respect to its joints, in advance of the Discoglossidte . 
The fig. more nearly recalls the condition of the parts in a Hylid; 
and if it delineates that which it purports to do, it must be either a 
bad drawing of a crushed or ill-preserved specimen or that of an 
abnormal one. 


Peters undoubtedly regarded the supernumerary phalanx as a 
correlation of the platydactyle condition. He did not actually 
state this, but it is to be inferred from his classification. Bouienger 
shows that his (Peters’s) Polypedatina was an unnatural group and 
(2. p. 205) that " Cassina , though oxydactyle, and therefore placed by 
Peters in his Ilanince, has the additional phalanx.” This investigator’s 
demonstration that (/. c.) all the species of his genus Rana " have the 
normal phalanges, irrespective of the presence or absence or size of 
the digital expansions,’* goes far towards disproving a supposed con¬ 
nection between the supernumerary phalanx and the expanded digit. 
Our own researches reveal the presence of a fully developed super¬ 
numerary phalanx in families other than the Ranida, and they fully 
bear out Boulanger’s deduction; while the discovery that the syndes¬ 
mosis does not become converted into a true phalanx in the platy- 
dactyle Hylodee, Nototrema , and Dendrobates , amounts to a sub¬ 
stantiation of the same. 

The condition of the parts in SpeUrpes is especially interesting in 
both its morphological aud physiological aspects. The expansions 
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of the digits in this animal are more markedly sucker-like than are 
those of other Amphibians. Each terminates in a well-differentiated 
cup-shaped extremity; but notwithstanding this, there is, as before 
said, no supernumerary phalanx. Looked at at first sight, each of 
the afore-named expansions, with its circular contour, would appear 
to differ from that of the typically platydartylc Anura in being 
uniformly developed around the free border of the phalanx. When 
examined in section such is seen not to be the case (Plate XXV. fig. 15), 
for the disk, while truly circular and sucker-like, differs in no impor¬ 
tant relationship from that of the Anura. Spelrrpes is a crawling 
animal, inhabiting the walls and recesses of a cave, while the Anura in 
question are saltatorial and arboreal. We have shown (p. 407) reason 
for believing the supernumerary phalanx of the latter to be functional 
in receiving a direct thrust in saltation, and the discovery of the 
absence of that structure in Spelerpes is as welcome as it is intelligible, 
on this view. 

Attention has been drawn (p. 503) to the degraded condition of 
the syndesmodial pads in liana temporaria (fig. 16), and such is 
especially the ease with that representing the supernumerary phalanx. 
The same exceeds the more proximal ones in thickness and bulk, 
despite its degenerate condition ; and it might therefore appear to 
represent a degraded vestige of the fully formed supernumerary 
phalanx, rather than of the simple syndesmosis. The facts 
of development do not support this idea, for the terminal pad in 
this species is, to begin with, a true syndesmosis (indistinguishable 
from that of the lower forms) which, in its subsequent transformation, 
exhibits no sign of a phalanx-like stage. 

The condition of the parts in the Discoylo&svhe substantiates, 
more forcibly than anything hitherto recorded for them, their lowly 
affinities 1 . They are, in respect to all structures >et investigated 
which are of service in unravelling their pedigree, by far the least 
modified of living Anura. The unmodified condition of the syndes¬ 
moses, which, in them, persists for life, is, among the higher forms 
examined, most nearly realized in Pscudophryne bibronii and Rana 
art alia. 


V. GENERAL CONSIDERATIONS. 

The observations herein recorded have an important bearing on 
questions of general morphology of parts of the appendicular skeleton. 
On reviewing the literature of the subject, it is impossible to avoid 
the conclusion that while, of late, too much importance has been 
attached to sundry gristly fragments in their supposed relationships 
to variation in structure and to the delusive “ archipterygium,” there 
has been a lamentable neglect of the study of those leading facts of 
development, by which these would-be relationships must, in the end, 
stand or fall. 

A new interest has been recently awakened in the question by the 
discoveries of Leboucq (12) and Baur and Gadow (1). The former 

1 Of, this vol. p. 178. 
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shows that the phalanges of the foetal Cetacean mauus exceed in 
number those of the adult 1 ; while the latter record the appearance 
of a supernumerary phalanx in that of the Sirenia. All subsequent 
investigation has confirmed Leboucq* s observation, but it is at 
present uncertain how far the process of abbreviation may be the 
result of absorption or of concrescence. It is most interesting to 
recall, in view of this, Gotte's observations upon tin* limbs of 
Molge (his Triton ). He shows (5. p. 12) : — “ Es wurde schon lier- 
vorgehoben, dass diese Endphalangen, namentlich an den Larven von 
T. cristatus , durch ilire Lange auffallen ; anfangs ubertreffen sie 
darin nicht selten die andern Glieder desselben Fingers, Metacarpus 
und Fhalangen zusammengonommen. In der spateren Somrnerzeit 
wachsen sieweniger schnell, sogar langsamer alsdie anderen Glieder, 
bchalten aber ein lang und spitz ausgezogcnes Ende, welches auch 
der ganzeu Fmgerspitze die gleiche Form verleiht. Sie erhahen aucli 
wie die iihiitteu langen Knorpel cine aussere Knochenhiille, welclie 
aber den dickeren proximalen Teil des Gliedes nicht liberschreitet, 
so dass die grbssere llalfte des Knor])elfndens daraus frei hervor- 
hangt.’ 9 lie further shows that these filamentous terminal pha¬ 
langes become abbreviated by atrophy (? absorption) \ Leboucq, 
commenting on this, writes (13. p. 533) : “ diese Angaben glaube ich 
mit den von mir bei Cetaceen nachgewicsenen Tlmtsacben paral- 
lelisieren zu diirfcn”; but all subsequent observation does not 
fully bear this out, for Kukenthal has more recently shown (10. 
p. 639) that adjacent proximal segments may coalesce 3 . These 
important observations indicate, when viewed in conjunction with 
our own, a general shuttling (if the comparison may be admitted) 
among the terminal phalanges and their interest increases when it 
is said that Peters records (Hi. p. (i) a reduction in number, by 
concrescence, of the phalanges in the Chelonian Pelomedusa. 

Significant as are the above-cited discoveries, they do not help us 
tow aids an uiidei standing of t\w primary origin of the supernumerary 
phalanges themsehes. They deal only with metamorphoses and 
not with original development. 

It is well known that while, in the Odontocetcs , the phalanges 
bear terminal epiphyses which articulate by means of imperfect 
synovial joints, in the Whalebone Whales they are less differentiated 
and united bv fibrous tracts The only serious attempt yet made 
to grapple with the question of primary origin of these parts is that 
of Ryder (17); he concludes (p. 1015) “that it has been through 
a Seal-like ancestry, with prolonged integuments to the man us, in 
which the nails were not terminal but dorsal, beyond which the 
ungual phalanges were extended as bars of cartilage, which gave 

1 Max Weber has denied this (10) on examination of (Hobiocfphahta , but 
Kukenthal lias shown more recently (10. p. 613), upon examination of more 
extensive material, that lie was m error. 

1 Mr. Houlenger informs us that he has observed a similar phenomenon 
in certain other Amphibia. 

J His discovery that, a similar fusion may go on between elements of the 
carpus not hitherto recognized is no lets striking than Leboucq b. 

4 Cf. Flower, 4. p. 273. 
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rise, by transverse segmentation and subsequent ossification, to extra 
terminal distal segments as found in existing Cetacea/'* Ilis chief 
ground for this belief is the assertion that (p. 1014) in Globio- 
cephalus , “ while the metacarpal elements and first three or four 
phalangeal segments of the second and third digits ossify simul¬ 
taneously, the four to six extra distal segments ossdfy in succession 
towards the distal periphery, the terminal elements of the digits 
being the last in which ossific centres appear/* It must suffice to 
state here that all recent advance is opposed to this extravagant 
hypothesis, and that it finds no support in fact ( cf Leboucq and 
Kiikenthal). Baur, in criticising Lehoucq’s deduction (12. p. 208) 
that “la main des cctaccs a conserve ties caracteres tout a fait 
primitifs, et ne pent etre derivee par adaptation de eelle d’aucun 
mamnufore actuel,” naively remarks (1. p.493): “ wenn also die 
Embryonen verschiedencr Cetaceen rnehr Phalangen besitzen als 
das erwachsene Tier, so hew cist dies nur, dass die liiiehsten Ahnen 
der Cetaceen, welche uher schon wnhre Cetaceen wnren , mehr 
Phalangen besessen liahen/* Heic is, in other woids, the refrain of 
our own contention, ami we icgard Leboucq’s retort (13. p. 5341 
that it “ versetzte einfach die Frage, oline dieselhc zu losen ” as based 
on a misinterpretation of its meaning 1 . 

Supernumerary phalanges have been supposed to represent the 
products of subdivision, on elongation, of shorter predecessor.'', and 
this conceived mode of origin would find a close paiallel in the paired 
ossification, under lateral expansion, of the supra-oeeipital and inter¬ 
parietal in the Cetacea themselves if not in the occasional replace¬ 
ment of greatly expanded hones in Wormian elements. l)ixev, 
describing the ossification of the terminal phalanges in the Mammalia, 
furnishes some reason for believing that (3. p. (?/>) “the distal 
extremity of the ungual phalanx corresponds morphologically with 
the centre of the diaphysis in other long hones;’* and this deduction 
might conceivably lend support to the above-named supposition. 
We are not of this opinion. We hold such differences as exist 
between the terminal and penultimate phalanges to be puiely 
adaptive. 

Our researches record, for the first time, the initial stages in the 
actual primary development of a supernumeraiy phalanx, and it is 
deserving of note that the most complete differentiation undergone 
by such is realized in the animals with which we deal. That it 
arises as an intercalary structure and is a direct derivative of the 
syndesmosis, is irrefutable. In seeking to apply these facts to the 
Cetacea, we quite agree that the “ IJjjperpha/angie ” is “an adaptive 
phalanx-like segmentation” (Kiikenthal, 10. p. 041); hut we 
would be inclined to substitute for the words “ of an elongated 
cartilaginous ray borne upon the third phalanx”—of a blastema 
productive of both phalanges and inter-phalanges, and that argument 
from analogy to the only known facts of development would lead us 

j A knowledge of the early condition of the digits in JHatanisfa is much to 
bo desired, for specimens in my teaching collection and one in the Museum of 
Natural History show conspicuous traces of a fourth bony phalanx.— Ch B. II. 
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to regard the supernumerary elements as primarily intercalary, and in 
all probability derivative of the inter-phalanges (inter-articular 
syndesmoses—the “ Zwischensclieibene ” of Ilenke and Reyher, fi). 
We accordingly accept, so far as it might bear upon primary differ¬ 
entiation of the parts, Leboucq’s declaration (13. p. 532) that 
“ alle Phalangen | in the Cetacea] wie gross ihre Zahl sein nidge, 
denselben morphologischen Wert haben.” 


Tlie condition of the limbs in the living Sirenia referred to (ante, 
p. 507) suggests that the numerical increase of the phalanges may 
have been associated with the loss of the ungues, and it is interesting 
to reflect here that elongation by regular segmentation of the 
cartilaginous rays of the paired fins of the Batoidei would, as com¬ 
pared with those of the Selachii, appear to have been somewhat 
similarly associated with the suppression of the horny fin-rays. The 
condition of the parts in Squat/nr/ and Zyy&na would seem to be 
transitional in this respect. We put this forward a* a mere sug¬ 
gestion, deduced by argument from structural analogy. 

It would be exceedingly instinctive, in the light ol the preceding*, 
to ascertain if the s\ mlesinods-like pads of the toothed whales pa*s 
through a synovial stage during development. Henke and Reyher's 
observations already cited (p. 502; show that in their ‘ Zvvisehensehei- 
btu i’ we have to deal with a derivative of the syndesmosis. Our atten¬ 
tion was eaily arrested bv the goueial similarity between the proximal 
sv udesmoses in the llvlids and Kanids and the knee-joint in the 
higher Vertebrata. Comparison ol the parts in the latter with those 
ot the former as represented by Kototrcma (p. 502) leveals a stiiking 
uniformity between the two ; and, should it be found that the semi¬ 
lunar cartilages are, with their ligaments, differentiation^ of a 
syndesmosis, a cornpleu* reconsideration of the morphological value 
of the former will be imperative. We have examined some 
Mammalian embryos in icspeet to this, but we withhold, for the 
present, further comment thereon. It is pertinent to recall here 
Parker’s assertion (15. p. 487) that in Aves (Apteryx) the rudiment 
of the mesotarsal semilunar pad bears in its centre a rounded 
nodule of hyaline cartilage,” which he takes to be the represen¬ 
tative of the cent rale tarsi, an element not hitherto recognized in 
birds.” 


VI. CONCLUSIONS. 

1. That the supernumerary phalanx of tlie Anura is a true phalanx, 
and, at the same time, structurally identical with the inter-phalangeal 
syndesmosis of these and the other Amphibia, all transitions be¬ 
tween the two being represented in adults of the living forms. 

2. That the syndesmoses and phalanges are differentiations of a 
common blastema. 

3. That the supernumerary phalanx of the Anura is probably 

Froc. Zool. Soc. —1888, No. XXXV. 35 



510 


PROF. HOWES AND MR. A. M. DAVIES ON THE [Dec. 4, 


functional as an accessory to saltation, receiving the direct thrust 
under the weight of the falling body ; and that the structural vari¬ 
ations met with throughout the Amphibia are in complete harmony 
with this view. 

4. That the Discoglnssidce are exceptional among the Anura, in 
the retention for life of the undifferentiated inter-articular syndes¬ 
moses ; and that herein is afforded additional proof of their lowly 
affinities. 

5. That the facts of development herein recorded indicate a 
possible intercalary origin, from inter-articular syndesmoses, for 
supernumerary phalanges in general. 

6. That the numerical increase of the phalanges in the Cetacea 
may have been associated with the loss of the ungues, in a manner 
similar to that in which elongation, by regular segmentation, of 
the cartilaginous rays in the paiied fins of the Batoidei would appear 
to have bum connected with the disappearance of horny fin-rays. 

7. That, in view of the facts of structural identity between the 
modified syndesmoses of ceitain Anura and the apparatus of the 
knee-joint of the higher Vertehiata, a reconsideration of the morpho¬ 
logical value of the latter is demanded. 
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t heir product ion 
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Plate \\1 V. 

Fig. 1. Ht/Ja urhona , late tadpole. 

2 llhnrophorus iqms. adult. 

4. 11't/fit Jr/ t/ctm 1 /, adult 

4. fijjtn eiPi'Hh'df not Tull> grown. 

5. Aotutn'ma /nar^njnai km, adult , penultinmto joint, to show its ligament 

and annulus uppurutu- 

6 The same , lateral section. 

7. The same nmm.d , to show distal joint. 

8. Xaiophn/* moitfoota, adult. 

Pi.m XXV. 

Fig. 0. IJt/ta ar?f>na, tadpole , to *4iow the primary ddli ivntiation of the parts 
of the digital skeleton Zeiss ]>, (>e. 2. 

10. liana ft mjatrund , larva, to show syndesmosis of terminal joint. Zoiss 
i). Or. 2 

1 i liomhin rtu, ho/nhauis, adult. 

12. Pi'ofvH* tti></KtnK s, syndesmosis ot terminal phalanx. Zeiss 0, Oc. 2. 

14. Jfy/a jmuutu adult 

H. Portion ot die supoinumerury phalanx m the same, more highly mag- 
nifiod. Zeiss F. C>e. 4. 

1 f>. Spe/erpt .s y’//.v '//.s', adult. 

16. liana temporana , adult. 

litf mice Litters. 

an. Annulus, cp. Cartilage corpuscle. (. Inter-articular ligament. Ic. La¬ 
cuna.. nc. Nucleus. />./>. Penultimate phalanx, p.s. Supei nuinorary phalanx. 
p.t Terminal phalanx. .*»//. Fibrous limn of digital skeleton. .•*//. Syndesmosis 
of terminal joint, sy". Syndesmosis of penultiimito joint, f. Extensor tendon. 


35* 
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I. INTRODUCTION. 

fl.M. Surveying-vessel ‘Egeiia* left Batavia early on the morning 
of the 2/th September, 1887, to carry a line of deep soundings across 
the Indian Ocean to Mauritius and to visit Christmas Island on the 
way. 

In January of the same year a short visit had been paid to the 
island hv 11. M. Surveying-vessel * Ilying-Fish/ The collections 
which were made on that occasion exhibited a remarkable degree of 
peculiarity in the animal inhabitants 1 and showed that a longer visit 
to the island would piobably yield some interesting results. 

1 was appointed bv the Lords of the Admiralty to join the ‘ Egeria * 
as naturalist dunug this part of her cruise, and went out from England 
to Colombo, where 1 found that she had already arrived. 

On the way to Batavia we crossed the Bay of Bengal and passed 
along the Straits of Malacca to Singnpoie, and thence through the 
narrow channel between Banca and Sumatra to Batavia. 

Leaving Batavia we entered the Straits of Sunda. To the east 
the Javan hills sloped steeply to the sea, scored with many valleys 
and ridges, and the rich red volcanic earth brightly variegated with 
green crops. At their feet was the town of Anjer and the line of 
coast which suffered so terribly from the explosion of Krakatao in 
1883, while above the first of the great conical mountains of Java 
now and then loomed out from the clouds. To the westward and 
more distant a high volcanic peak on Sumatra rose above the nearer 
islands, and later in the day Krakatoa itself was seen, a simple 
conical mass with a white cloud drifting away from the top, appearing 
and disappearing at intervals. 

The next day we had left the smooth, shallow, green seas through 
which wc had passed ever since rounding Achecn Head at the N.W. 
end of Sumatra and were bouncing about iu deep blue water as the 
‘ Egeria * steamed slowly south against the wind. That day a sound¬ 
ing was made and bottom reached at 1400 odd fathoms. 

At daylight on Friday, September 30th, Christinas Island was in 
sight. In the distance it appeared as a long dark strip against the 
sky with the sides rising moderately steeply, a shallow saddle in the 

1 A Report on the collections made on that occasion, including Captai 
Maelear’s Report, appeared in the Proceedings of this Society for 1887 (p. 507 
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middle, and two low rounded elevations, the highest part near the 
western end. On nearer approach the whole island was seen to be 
uniformly covered with bush, except where a line of inland cliffs 
showed a bare grey face in places. 


IT. PHYSICAL FEATURES. 

The general physical features of the island are treated of in Captain 
Aldrich’s Report' and in a paper by Captain Wharton, R.N., read 
before the Royal Geographical Society in June, 1888. I may here 
recapitulate some of the more important details. 

Christmas Island, as will he seen hy the map exhibited (Plate 
XXVI.), is of an irregularly quadrilateral shape, the angles being 
produced into more or less projecting promontories which point 
roughly to N.N.E., S.S.E., W.S.W., and X.W. The western side 
is much The shortest, the other sides being of nearly equal length. 
The northern shore forms a long sweeping curve from N.W. Point 
on the west to Rocky Point on the east. Just to the west of Rocky 
Point there is a «mall shelter! d bav, called “Fiving-Fish Cove,” in 
which the ‘Egeria’ remained, made fast to the bottom and to a tree 
on shore, until she made the tour of the island previous to her 
departure. 

The greatest length measured from Steep Point on the east side 
to Egeria Point on the vve^t is about. 1*2 statute miles, or half the 
length of the Isle of Wight. The Maud rises from deep sea; 
soundings of over 1000 fathoms were obtained at five points round 
it, all within four miles of shore. 

The Maud is proved to be of volcanic origin by the presence of 
stories, found at the foot of a cliff in Flviug-JFMi Cove, pronounced 
by Mr. John Murray to be “compact olivine basalt, and of a bed of 
altered stones near the summit”" 5 . No volcanic rock was, however, 
found in situ. Over every part of the island visited, except on the 
patch of small volcanic stones near the top, the surface rock is a 
hard limestone. This forms the summit, 1195 feet above the sea, 
and covers the sides, broadening out at successive elevations into 
terraces which rise one above another engirdling the island. These 
terraces have level tops and end to seaward in a rough steep descent, 
which in some places amounts to a cliff. The rock is traversed by 
innumerable broad and deep fissures, which run in all directions, 
isolating tall pinnacles, which may reach 12 or 20 feet in height. The 
surface is grey and weathered into minute irregular hollows and 
sharp projecting points and ridges. 

On the way up to the summit from the landing-place, near the 
western end of the northern bay, three terraces are met with; the 
first is nearly a quarter of a mile from the shore and terminates in a 
vertical cliff about 85 feet high, the upper ones in steep slopes of 
less elevation. 

1 Report on Christmas Island (Indian Ocean), II.M.S. ‘ Egeria,’ 1887. 

4 See Report on Christmas Island, pp. 14-15. 
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I believe that these terraces, though iu a general way continuous 
round the island, except at the headlands, do not correspond at 
different places terrace for terrace. 

It was not easy to settle this question, as the slopes were all covered 
with trees, and travelling over the sides of the island was most 
difficult. 

I once, however, had a good opportunity of forming an opinion 
on the matter, on an occasion I shall long remember. I had started 
about sunrise from the ship in Flying-Fish Cove to go to the western 
landing. It was a deliciously fresh morning, and as we sped along 
over the blue water a school of porpoises came plunging alongside 
of us, while overhead a flock of Frigate-birds Gannets, and Boobies 
kept us company, the last often flying so near that the men hit 
at them with boathooks. As the sun rose over the island the light 
struck obliquely along the northern side, lighting up the trees on 
the terraces while the steep slopes were still in shadow. I then saw 
that the lines of shadow, though in the main hoiizontal, fiequentlv 
broke up and joined with one another, showing, as I believe, that the 
individual terraces are not continuous at the same level on the sides 
of the island. 

At the headlands the higher part of the island generally terminates 
in a sheer cliff, from the foot of which a gradual slope extends to the 
sea. This inland cliff and the slope below it, are repeated again and 
again in the con touts of the projecting headlands as they are seen 
looking along the shore. The low foot of rock extends almost all 
round the island and ends in a slimc-cliff, which varies in height from 
15 to nearly 60 feet. It has an abrupt vertical face and i* much 
underworn by the waves and traversed by fissures which penetrate 
far into the rock and in sonic places give rise to blowholes from which 
columns of spray shoot up at intervals from among the green bushes 
which cover the surface. 

This shore-cliff is obviously made of coral, but the structure has 
begun to be obliterated by the deposit of lime in the interstices. 
This was most clearly seen in one place where some large oval boulders 
of coral, one of which measured 7 ft. 3 in. in transverse circum¬ 
ference, had been tossed up to the top of the shore-cliff (here about 
15 feet from the mean sen-level) and had worn out hollows in the 
rock. The contrast between the ideally defined structure of the 
boulders and the partly obliterated characters of the coral which 
formed the cliffs shows that the change is here in progress which 
has converted the reefs of the upper terraces into a compact hard 
.rock in which very little sign of their origin is visible. 

In mam places deep water extends up to the cliffs. At the western 
landing-place and at Flying-Fish Cove was a beach of rolled fragments 
and shells, then a narrow flat strip of dead coral strewn with lumps 
carried by the waves, beyond this a narrow line of growing coral- 
reef sloping down rapidly to deep water, on which as we approached 
the shore the beds of living coral could be seen, separated by tracts 
of white sand. 
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III. GEOLOGICAL HISTORY. 

The geological history of the island appears to be as follows:— 
The summit of the submarine volcanic mass lias been slowly elevated 
above the sea to a height of nearly 1200 feet, and as it passed through 
the zone of lime-forming organisms in shallow water these have in¬ 
vested it with a cap of limestone. The upheaval has been arrested 
at intervals and allowed the formation of reefs which have since been 
elevated and form the terraces at the sides. At the projecting head¬ 
land, where the chief stress of the ocean-currents fell, the reefs have 
grown less than in the intervals between them ; and since their ele¬ 
vation the action of the waves has In on greatest at these points; 
hence we find that at the headlands the terraced slopes are replaced 
by a single abrupt descent. At the head of Flying-Fish Cove, how¬ 
ever, there is a single high cliff replacing the terraces, though it is 
protected by a spur sent down on either side, which end in Rocky 
Point to the east and Smith’s Point on the west. This is, perhaps, 
due to the conformation of the volcanic basis which underlies the 
limestone. 

Captain Wharton points out (op. cit.) that the raised reefs forming 
the summit of Christmas Island are the highest that are known in 
the woild. 

I have already said that the island is covered with dense bush. It 
extends often from the edge of the shore-el iff, where the branches 
reacli out over the sea, to the summit, lienee, it is impossible to 
obtain any general view'over the inland, e\en from the top, and several 
interesting points as to us inland conformation remain at present 
undecided. 

There was no sign of standing water or of stream-beds. All the 
rain that falls, and from the fresh greenness of the vegetation there 
is evidently an abundant rainfall, soaks at cnee into the porous 
limestone-rock and finds its way to the sea below the surface. There 
is, however, a patch of lounded pebbles near the summit which are 
described hv Air. Minrav as “very much altered volcanic stones, many 
of them coated oil the outside by peroxide of manganesethey 
have no eaith about them and cover an ill-defined oval area about 
38 yards in length, and 10 yards in width, the long axis in the 
direction of the gentle slope of the surface at this part. It is 
covered with a bed of tall ferns (Nephrolepis acuta). It occurred to 
me that after heavy rains there may be a spring at the upper part 
of this area, the watei reaching the surface here but sinking in again 
beyond it. 


1Y. VEGETATION. 

The shores are fringed with widely-spread littoral plants :—Hibiscus 
tileaceus , with its beautiful crimson-edged yellow flowers; Tourne - 
fortia nrgentea , a large silvery-green shrub with racemes of closely 
crowded small white flowers; while on the shore-cliff grew Scctvoia 
kmnigii in bright green rhododendron-like masses, with white flowers, 
the f avourite haunt of a brown and white Butterfly, Vadebra madear 
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which is peculiar to the island. Almost impenetrable thickets of 
a species of screw-pine grow on the shore-cliff in many places, and 
beds of another species with long arching leaves, more than six feet 
in length, often occur in the higher part. 

Within the line of shore-plants the high bush begins and extends 
to the summit. Many of the trees are of great size, frequently, I 
believe, attaining 200 feet in height. Several of them send out 
buttresses at the base, which often stretch far out from the tree along 
the ground. This was particularly noticed in one of the tallest trees, 
which always went by the name of “the buttress-tree.” We only 
found it in fruit and young bud, but Prof. Oliver tells me that it 
belongs to the Order Myrtaceae, and is a species peculiar to the 
island. Another Myrtaceous tree, Barrhujtonla racemom , was con¬ 
spicuous with its beautiful hanging racemes of white flowers. Ery- 
thrina indica , a Leguminous tree with fine clusters of large crimson 
flowers, also occurred, and a Bulbaceous shrub, Randia densiflora , 
with small whitish fragrant flowers, was common. Many kinds of 
epiphytal and climbing plants were abundant, among which a new 
species of lloyu (the wax-flower of greenhou>es) was one of the most 
conspicuous, festooning the trees and rocks with its shining fleshy 
leaves and hanging umbels of crimson and pink flowers, and its 
tough though slender stems formed one of the commonest obstacles 
to our progress through the bush. 

The great Birds’ Nest Fern ( Asplcnium 7tidus), with its fine crown 
of long arching fronds, was one of the greatest ornaments of the 
woods, growing on a fallen tree or high aloft on a branch. 

Altogether some 50 species of flowering plants were obtained. 
These have been examined at Kew, and several appear to belong to 
new species. Sixteen kinds of ferns were collected, aud two of them, 
an Acrostichum and an Asplenium , are peculiar to the island. 

In concluding this brief account of the plants of Christmas Island, 

I may mention a minute rnyxomycetous fungus which was growing 
on a damp log. When I brought it home and showed it to my 
father, he pronounced it to be Dictydium ccrnnunt , a specimen of 
which, as it happened, he had obtained two days before in a wood 
near London, a remarkable instance of the wide range of these minute 
spored organisms. 


V. MAMMALS. 

Pteropus natalis, Thomas, P. Z. S. 1887, p. 511, pi. xli. 

Specimens of this fruit-eating Bat were obtained during the visit 
6f the ‘ Flying-Fish,’ and so named by Mr. Oldfield Thomas, who 
found it to he a new species, most closely allied to one from Lombock. 
There was a tree in Flying-Fish Cove where they used to hang up 
during the day, but some were often seen flying over the tree-tops 
in bright sunlight, and then they appeared of a rich brown colour, 
owing to the semitransparency of the wings. 

A small insectivorous Bat also exists on the island (seen by Dr. 
Dunlop, R.N., and myself), but no specimens were obtained. 
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Crocidura fuliginosa, var. trichura, Dobs. 1 

This small Shrew-Mouse was very abundant in the woods, and 
their short shrill squeak was often heard all round as one stood quiet 
among the trees. I caught two in a pitfall at the top of the island, 
and another near the shore in a trap. 

Mus maclkari, Thomas. 

This ltat abounds all over the island. From dusk till daylight 
they swarmed about the tents on shore, and Captain Aldrich, who, 
with his party, spent a night on the high part of the island, found 
them equally abundant there. They generally keep to the ground, 
but are able to climb trees. 

In the mouth of one of those that I shot I found a small green 
fruit held between the teeth. 

Mus nativitatjs, Thomas. 

This second kind of Hat was rather less abundant, and I only 
obtained two specimens. These were shot on the shore among the 
others, which they seemed to resemble in habits. 

VI. BIRDS. 

Only seven kinds of land-birds were found on tbe island. The 
seventh was added to the list on the fifth day of our visit, and the 
remaining live clays brought no new ones ; hence it seems likely that 
there are not many species remaining to he discovered. 

All these seven species are peculiar to the island, though some 
approach their allies m the archipelago very closely. 

M E It t; LA KIIY T H RO PLE U R A. 

Turdus erythropleurus , Sharpe, P. Z. S. 1887, p. 515. 

This bird was common all through the bush. As one was exa¬ 
mining rotten wood for Beetles, &c., they would often come close 
and watch our operations with a bright curious eve, and Captain 
Aldrich has described how one picked a grub from within a foot of 
his hand. It is a handsome bird, with fiue ruddy flanks and brown 
back. The male has an ashy grey breast and a bright yellow bill. 

I heard nothing that could be called a song. They often give a 
shrill sibilant note as they fly off, which may he followed by a chuck- 
chuck-chuck , and they often repeat a short chick six or seven times, 
quickening at the finish. 

An old nest was found built in the angle of a number of ascending 
branches of a sapling. It is made of decayed wood and leaf-mould, 
caked together into a tenacious mass, covered on the outside with a 
beautiful green moss-like Ilepaticu , which is common on the tree- 
trunks, and lined with the black hair-like palm-fibres made use of 
by the Zosterops for the same purposes. 

1 The mammals are described in Mr. Thomas’s paper, infrit, p. 532. 
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Unfortunately no birds in young plumage were obtained, though 
one with a mottled breast was seen. 

A partially immature female of this bird was obtained during the 
visit of the ‘ Flying-Fish 5 to the island, and described in the Report 
on that collection by Mr. Sharpe 1 . We obtained adult birds of both 
sexes, and from these it is evident that the species must be referred 
to the genus Merula. 

The closest ally of the Christtnas-Island Thrush is not very easy 
to determine. Merula javanensis is the nearest species geogra¬ 
phically, but its uniform dark brown bead and breast are very dif¬ 
ferent from the white chin, grey breast, and crown uniform with the 
“ashy olive brown” back of our hiid. M. chrgsolaus from China, 
which in winter is said to range as far south as Luzon (the 
most northerly of the Philippines)—seems to be more closely allied, 
but the male of thi> species has a black throat. The bird that most 
closely resembles it is M . vitiensis, from the Fiji Islands, which, 
indeed, only differs in having the white below the head limited to 
the chin, not extending as far as the breast. 

No member of this group of Thrushes has been hitherto found in 
the Austro-Malay region or in Austialia. 

Zosteuofs natalis, sp. a. (Plate XXVII.) 

Supra olivaceo-viridis , ad rosiri basin Jlavescens; lergo vix 
fusees cent fore ; unnulo at cum-oculuri conspiruo ; lor is nigricon- 
tibus, supra pallid tore limb at is ; regione pur otic a ctnerescente ; 
sub t us albescens, la ter t bus fusees cent thus ; subeaudat thus dilute 
sulphur (is ; rostra nig ro ad mundihuli inferior is basin ptumbeo ; 
pedibus plumbeis . 

Bill black, except the base of the lower mandible, which is slate; 
ciown and nape yellow-olive, yellower towaids the bill ; eye-ring 
distinct, intenupted at the anterior eanthus by the lore ; lore black, 
the black feather* being continued below the eye-ring as tar as the 
middle oi the pupil. A shoit pale yellow band extends along the 
upper edge of the lores from the bill to the eye-iing: ear-coverts 
grey, shading into black in front, and into the green nape behind ; 
mantle a slightly browner shade of olive than the crown, passing 
into the rather v ellower rump and upper tail-coverts ; throat and 
middle line of under surface white, shading into pale buff at the 
sides of the chest, pale cinnamon-brown on the flanks ; legs slate ; 
lower tail-coverts pale yellow ; tail brown above, yellowish olive on 
the outer edgt'S of the rectriees, pale brown below ; wings above, 
upper coverts, and outer borders of the quills, except the first, olive- 
green ; the rest of the quills dark brown; shafts black, the inner 
ones brown. Below : lower wing-coverts white, tinged with green ; 
quills brown, with a pale inner border; shafts white ; edge of wing 
dark brown, nearly black. The feathers on the upper and lower 
surfaces of the body are dark slaty grey at the base. 

1 P. Z. S. 1887, p. 507. “Report on Collections made by H.M.8.‘Flying- 
Fish * at Christmas Island.” 
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The plumage of a young bird is similar to that of the adult. 

Length of bill (from the front of the crown) .. 11*5 mm. 

Base of bill to tip of tail. in. 

Tail. IX in. 

Wing . 2^ in. 


This Zosterops is, I suppose, the commonest bird on the island. 
The first note 1 heard on penetrating through the line of llibiseus 
trees into the higher bush at ’Flying-Fish (hive was a short chirping 
proceeding from a party of them busy among the leaves and twigs 
above my bead. I soon held one in my hand, and saw by the 
wdiite ring round the eye that it was a species of Zosterops, 1 never 
beard any other note than this. The parties of them included 
young birds at the time of our visit, so perhaps it was the silent 
time with them, as some species have quite a melodious song. Two 
of their nests were found supported on the sides by horizontal 
branches, to which they were attached by vegetable fibres and the 
strong yellow web of a large Spider which is common in the bush. 
They are built of fibres and leaf-skeletons, fastened together with 
the same yellow' mateiial and with the white web of another kind ot 
Spider, and liiud with the black ban-tike fringes ol the leaf-sheaths 
of a palm (Dtdymosperwapurphyrocarpu ) 1 . 

The bird is olive-green above, with grey ear-eoveits, and white 
below, the thinks being pale cinnamon. 

The gemiN Zosterops contains over 90 known species, and almost 
every year adds new ones to the list. TliC'C aie distiibuted over a 
wide area, fiom Senegal and the Bight of Beilin on the we>t to the 
Fiieudly Islands on the east, and from North China to New Zea¬ 
land, Victoria, and Western Amtralia. A large number of the 
islands between these limits have their peculiar species, the Malay 
Archipelago being richest, while the continent.il areas, Africa, India, 
the eastern part of the Palaearctic Region and Austiaiiaare inhabited 
by a few wide-ranging tor;ns. 

The great majority ot' the species have the breast alone, or the 
breast and belly, bright yellow. 

The closest ally of our bird is Z. mysorimsis , Meyer, from the 
Island of Mysori in Goelvink Bay, New Guinea. From this, how¬ 
ever, it diftcis in the following points :— 

1. The crown becomes paler towards the base of the tail. 

2. The eye-ring is distinct*. 

3. The lore is black and bordered above with a light streak, while 
Z. mysoriens'is has the loie obscure and not so bordered. 

4. The breast is white in the middle, not grey. 

f>. The flanks are brown, not grey. 

1 Cf. the account of the nest of Z.palydtrosa in Legge’s ‘Birds of CejIon, 
p 584. 

- The only specimen of Z. my&mensi* that l have seen (in Canon Tristram’s 
collection) appears (but the plumage is rather worn) to have no ring of white 
feathers round the eje. Salvadori makes no mention of the ring, though 
especially alluding to it in the allied species Z. fustifrom and Z. hypokuca . 
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6. The ear-coverts are grey, not olive-brown. 

7. The edge of the wing is nearly black, not pale. 

8. The general colour above is a brighter olive. 

9. The bill is longer and more slender. 

Z '. atriceps , Gray, Z . fuscifrons, Salvad., Z. hypoleuca , Salvad., 
which, along with Z. mysoriensis , form a small group in the neigh¬ 
bourhood of New Guinea and the Moluccas, have the dark colora¬ 
tion on the crown of the head more strongly marked than the 
present species, a character which distinguishes them from the rest 
of the genus. Z . albiyularis, Gould, from Norfolk Island, is very 
similar in colouring to our bird, and is, I believe, the only other 
species which has grey ear-coverts. The olive-brown on the head, 
and the cinnamon flanks are, however, much more strongly marked 
than in the Christ mas-island form. 

COLLOCALIA NATALIS, Sp. I). 

C. neglectse ( Gray ) similis , sed plumis uropygii limbo albido sub- 
latiore; gulct obscurius fnliginosa; areolis albidis subcaudalium 
minoribus. 

This small Swift was frequently seen hawking along the line of 
shore-bushes at dusk, or among the tops of the high trees on the 
summit of the island. No nests of it were seen. 

It belongs to the same group as that which builds the edible 
nests in Java and elsewhere. 

This bird is only sparable from C. neglect a. Gray 1 , from Timor, 
by the following rather small diflerences :— 

* 1. There is less white mingled with the dark metallic green on 
the lower tail-coverts. 

2. The white spots at ba^e* of the outer reotrices are less sharply 
defined. 

3. The fuliginous colour of the throat is darker. 

4. There is rather broader white edging to the rump-feathers. 

In the first and third characters it is nearer C. esculenta (Linn.), 
hut in the duller and browner metallic green of the upper surface it 
exactly resembles C. neglecta , and is quite distinct from that more 
brightly coloured species. 

Carpophaga whartoni, Sharpe, P. Z. S. 1887, p. 515, pi. xliii. 

Mr. Sharpe’s description of this bird was drawn up from a 
specimen which had been sent home in spirits of wine and which 
had lost much of the fine metallic gloss which is present in skins 
which have not been so treated. 

The back and wing-coverts are rich dark bronze and bronzy 
green, slate when the back is viewed from behind, and held away 
from the light, and the whole upper aspect of the tail is dark glossy 
bronze-green, its under aspect being dark brown, with the lateral 
rectrices pale brown. There are 14 rectrices, as usual in this genus ; 
the crown is slate, varied with iridescent lights, behind shading into 

1 G. K. Gray, “ On the Genus Collocalia Ann. Nat. Hist. xvii. 3rd series. 
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the fine bronze-green of the nape, and in front becoming paler 
towards the base of the bill, the most anterior feathers being 
almost white. The nostrils are oval and point upwards and out¬ 
wards. 

Carpophaga whartoni is a very abundant bird on the island, and 
as it was excellent eating and very tame, a large number were shot. 
It is about the size of the Wood-Pigeon ( Golumba livia). The 
general colour is dark, with rich metallic green and bronze lights on 
the hack, dark purplish slate below, and conspicuous chestnut under 
tail-coverts. 

A young bird which was shot resembled the adult in plumage. 

They give a long croo-croo-croo , rather low. There is another 
note which we very frequently heard in the woods, and wdiich I do 
not doubt was made by these birds, though I never succeeded in 
seeing one make the noise. It was a deep sound, like the distant 
lowing of cattle, do-o-o-o-o-o , and sometimes dooooo — too-dooo — too- 
doo — too-doo. 

During the day the birds would often sit motionless for a long 
time among the high leafy branches, occasionally uttering the low 
notes. Towards sunset they congregated on the tie“S that were in 
fruit to feed. The stomachs (which are thin-w ailed) contained 
various fruits. 

The oil-gland is hare of feathers. The gizzard is thin-walled, ami 
the la eral opposing surfaces arc covered with thin horny scales 1 . 
The intestine is capacious (tin* duodenum is 1 inch iu diameter 
when flattened out) ; it is 27J inches in length, and the crcca are 
absent. The ambiens muscle, though present, is rudimentary, being 
leduced to a slender hand of muscle, less than 2 nulliin. in breadth, 
which arises by a tendinous origin from the pelvis immediately below 
the acetabulum, and ends in a delicate tendon which tra\erses the 
extensor tendon of the knee in the usual manner. 

This is a quite distinct species from the others making up the 
large genus C ,rpopfiw/u. Its closest ally appears to be C. vanwycki , 
Cass., a wide-ranging Pacific form apparently, as it is recorded in Gray’s 
‘Hand-list’ from New Island (S.W. of the Society Islands), while a 
specimen in Canon Tristram’s collection is from Duke of York Island 
(north of the Samoa group). With this it agrees iu the shape ot 
the hill and nostrils and the colour and arrangement of the feathers 
at the base of the bill, in the tine texture of the feathers on the neck, 
the absence of an abrupt change ul colour between the neck and 
back, and, though this is a common feature, iu the chestnut under 
tail-coverts. C. whartoni differs from C. vanwycki , however, iu the 
following characters :— 

1. The much darker colour of the head, nape, and uuderparts, 
which are in C, vanwycki delicate pale grey. 

1 Mr. Thiseltou Dyer, who bus very kindly undertaken the examination of 
the seeds contained in* the gizzard of this Pigeon and of tho Chalcophaps , tells me 
that they consist, in this bird, of the fruits of the high “buttressed tree” 
{Eugenia), of a sapotaceous plant, possibly Sideroxylon, and of an araliaceous 
plant not contained in the collection. 
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2. The dark metallic colours of the back are not washed with 

g re y. 

3. It is a larger bird, the wing measuring 10 inches (against 9|). 

C.vanwycfri is included in Gray’s * Hand-list ’ in the section of the 

genus named Globicera , but there is no sign of the tumidity at the 
base of the bill in it or in C. whartoni. This section includes some 
ten species which, with the exception of C. myristicivora, which 
ranges over the whole Indian Archipelago, are confined to the 
Austro-Malay and the Pacific Islands. 

ChALCOPIIAPS NATALIS, Sp. 11. 

Inter C. indicarn et C. stephani media ; C. indieae similis , sed 
rostro forliore , macula pallida alee minor e, femina• uropygio , 
supra - et subcaudalibus fuse is, hand nigris. A C. stephani 
differt maris fronte albida , et tergo et alis eenco-viridibus. 

This is also an abundant species; until the last day of our stay in 
Flying-Fish Cove I had supposed that this was, unlike the others, a 
shy bird, as we had only come across it now and then, moving rest¬ 
lessly among the trees. I expect, however, we had really overlooked it. 
On that morning I had gone ashore to shoot good specimens of the 
Merula and Zosterops for skinning. On one occasion I stood in one 
place for about an hour, and during that time 1 saw three or four 
pairs of this Pigeon. They were picking up fallen fruits from among 
the brown and green leaves which were strewn beneath the trees ; 
and here, where their brown and bronze-green plumage rendered them 
inconspicuous, they were so fame that the only difficulty I had in 
shooting them was to get far enough off and yet not lose sight of 
them among the crowded stems by the trees. Thus their habits 
appear to be strikingly in accordance with their protective colouring. 
In the trees where their colour renders them conspicuous, they are 
restless and easily alarmed ; while they appear to regard the ground 
as a place of safety. 

Their note is, I believe, a cooo-coo-cooo , with hardly any roll of 
an r sound in it. 

This appears to be an intermediate form between C.indica( Linn.) 
and O. stephani (Homb. & Jacq.). 

Without giving a full account of it, 1 may point out that it 
resembles 0. indica except in the following points:— 

1. The bill is stouter. 

2. The white and pale slate streak on the shoulder is smaller. 

3. The rump, upper and under tail-coverts of the female are 
brown, not black. 

In the last character it agrees with C . stephani , but differs from it 
in the following points :— 

1. The crown of the male is white, not uniform with the rest of 
the head. 

2. The metallic green upper surfaces of the wings are united by 
a broad band of green across the hack. 

Chalcophaps indica ranges from Oeylou and India as far north as 
1 Vide Legge’s ‘ Birds of Ceylon/ p. 714. 
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Formosa and through Borneo and Celebes to Lombok and Flores. 
0. stephani is found in Celebes, New Guinea, Waigiou, and My sol. 

UllOSPIZlAS NATALIS, SJ). 11. 1 

Ad. Supra plumbeo nigricans, eervice rufo-hrunnea excepta ; alts 
can dm pie fnsco ad urn brat, is; remigum pogonhs intends et ree- 
tricibus nbsevrius fata intis; regione malari phimbco-cinerascente ; 
meuto pallida ; pectore rufo-bruuneo plumbeo transverse striato; 
abdamine pectore pallidiore , albido conspicuc aru/uste transverse 
striato; subcuudalibus/asciis albidis latioribm . 

Jr. Supra obscure fuse us, tergo rectricibusque alarum rvfescenti- 
brunneo matulatis ; ccrvice al bid a maculosa ; remigibus et rectrici- 
bus obscurius fusco fasciatis; gvhi albida , in longitudmem 
obscure fu sco striata; pectore , abdomine , lateribus subcandali- 
busque albidis, rufo-brunneo transverse fasciatis, fasciis obscure 
fusco limb at is ; cruribus fulvescentibus albido fasciatis . 

Adult. Crown dark slate; nape rufous brown ; back, scapulars, 
upper wing-coverts, and upper tail-coverts dark brownish slate, paler 
on the tips and inner webs of the quills. The inner webs of the pri¬ 
maries and secondaries are obscurely barred with a darker shade. 
Towards the bases of tjie outer primaries and inner secondaries the 
interspaces between the bars are white or fieekled with white. Tail, 
above, dark slaty brown, all but the two central feathers slightly paler 
on the inner webs and obscurely barred with a darker shade towards 
the bases of the outer reet rices, the intervals between the bars are, as in 
the wing, white or freckled with white ; below, the two central feathers 
are uniiorin pale ashy brown. The side feathers are paler and rather 
obscurely barred with a darker shade, the bars being most distinct near 
the shafts and towards the ends of the feathers. The outer ones are 
obscurely freckled with white at the bases of the inner webs. Ear- 
coverts slate-grey ; chin, general i fleet pale rufous grey, paler in the 
male; the shafts are black, the webs irregularly barred with slate 
and pale rufous. Breast tine rufous brown barred with slate; belly 
paler brown, with nanow pale bars of white more or le>s freckled 
with slate ; under tail-eoverts like the belly, but the white bars 
broader; hanks and leg 1 ' like the belly, but the pale bars less 
distinctly marked, sometimes absent, but the featheis me always 
tipped with white. Wings primaries dark grey-brown, pale grey 
towards the base ; secondaries grey, darker towards the tips, and 
barred and mottled with dark and white in correspondence with the 
colour on the dorsal aspect; lower wing-coverts white, barred and 

1 Anatomically the species agrees with its allies in the characters mentioned 
by CfajTod. There is a, nude oil-gland and ll? reetriees arc present. The gall¬ 
bladder is absent. The gizzard is very muscular and the lining is raised on tho 
opposing surfaces, which are sharply defined, into nine well-marked regular 
ridges with their planes in the direction of tlio axis of tlio gullet. It contained 
the hard albuminous seeds of some monocotyledon out* plant, partly broken up. 
Tho intestine is -0 inches in length and is not provided with caeca. 

An ambiens muscle is present, though of extreme tenuity ; a small muscular 
belly not more than 1 millim. in breadth is interposed between the tendinous 
origin and the long slender tendon which passes o\ er the kneo. 
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mottled with pale rufous and slate ; edge of the wing white, little 
mottled in the oldest specimens. 

Young . Crown dark brown in the middle, the feathers of the sides, 
in a line extending from the cere back to the ear-coverts, and of the 
ear-coverts dark brown in the centres, pale yellow at the sides; 
nape, at the upper part mottled dark brown and white (produced by 
dark brown tips and shaft-streaks to white feathers), at the lower 
mottled brown and pale yellow ; back and upper wing-coverts dark 
brown, mottled with rufous brown ; shoulders rich burnt sienna 
mottled with dark brown. Quills, the outer webs and the ends are 
dark brown, the inner web shading from brown through pale reddish 
brown to pale yellow, the tips of all and the outer margins of the 
secondaries pale brown, the whole barred with dark brown, the bars 
fading away before reaching the inner margins of the webs; upper 
tail-coverts brown, becoming darker towards the ends, tips pale rufous 
brown. Tail above brown, the outer feathers resemble the wing- 
quills in the fact that the inner webs and the tips shade off to pale 
reddish brown; the whole barred with brown ; the barring is least 
on the inner feathers, which have five bars limited to the terminal half 
of the feathers; on the outer feathers the bars are continued to the 
base of the web and are closer, amounting to 15-17 in number ; below 
rufous grey, barred with dark as above, two central rectrices greyer. 
Chin and throat—the feathers are white, yellower towards the tips, 
with shaft-streaks of dark brown, linear, becoming lanceolate at the 
lower part of the throat. Breast, belly, lower tail-coverts, and flanks 
white, boldly barred with rufous brow n, the bars are margined with 
darker brown, and are continued towards the tip of the feathers into 
an angular process extending a short distance along the shaft. Legs, 
feathers white or pale yollow, barred with tawny brown. Lower 
wing-coverts pale yellow', barred with tawny brown. Quills pale 
reddish brown, barred with brown as on the upper surface ; primaries 
pale brown towards the ends. 

Measurements . 

rf. 

in. 

From base of bill to tail-tip. 13pj 

Tail . 7-h 

Win g. «i 8 ,7 

(Jrospizias natal is is a common bird on the island. As we made 
our way through the bush one would often fly up to a branch or the 
top of a pinnacle of coral-rock and sit there ignorant of danger, as 
though inquiring the cause of this unusual disturbance in the woods. 
If there were two together and one was shot, the other would remain 
motionless or fly to another branch close at hand. One was knocked 
over with a stick and captured. It appeared to be little injured, and 
I kept it alive for some months, but unfortunately it died in fits 
before my return to England. The stomachs of those that were shot 
contained feathers of the Zosterops and the remains of lizards and 
large grasshoppers. 


$. 

in. 

8-jV 

H>.»o 
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The adult birds are dark slate on the upper parts except for a 
band of rufous brown at the back of the neck. Below they are of a 
fine rufous brown, barred with white on the belly. 

The bird belongs to the genus Urospizias 1 (the amended form of 
Urospisa , the name which Kaup applied to this group of Goshawks), 
which contains some 20 species. They are most numerous in the 
Austro-Malay region—where the Moluccas and Lombok mark the 
western limit of the range. Elsewhere species are found in the 
Marianne Islands, the Fijis, New Caledonia, Norfolk Island, and in 
Australia and Tasmania. There are several of these species to which 
the Christmas Island bird is closely related, though it dilfers from 
them as much as they differ from one another. 

The nearest relation appears to he U. yriseiyularis from the 
Moluccas, from which it differs in adult plumage in possessing the 
crown of the head not paler than the back, the slate tinge on the 
upper breast, and the brown bars on the lower part of the belly and 
lower tail-coverts, sharply defined and edged with slate, not obscure 
and plain brown. The difference between the young birds is more 
marked. The Moluccan bird has the back almost uniform, not 
mottled, the throat with a median and two lateral lines of longitudinal 
streaks, the breast longitudinally streaked with brown and the belly 
with distant transverse bars which are uniform brown, not rufous, 
in the centre. 

In the collection of the British Museum are two skins which, by 
the slaty tinge on the hack and the indications of the rufous nape- 
band, are evidently acquiring the adult plumage. Among the worn 
longitudinally streaked leathers at the sides of the breast are new 
closi-webbed ones which are white with brown pale-centred bars 
very like those on the breast of the immature Christinas Island 
bird. This appears to he an indication that the transveise barring 
of the underparts, which is found in the young plumage of several 
membeis of the group, is a later acquired character which many 
species never assume. The longitudinal streaking, on the other hand, 
which occurs widely in this family of birds, must on this view be 
regarded as the more primitive character. In our bird this stage 
appears to be passed over altogether. 

NlNOX NATALIS, Sp. I10V. 

Supra rufo-fulvescrns , ccrvicis lateribus et supracaudalibvs sparse 
pallide macvlatis ; froute, forts et mento pallidis ; alis fuscis 
pallidius fasciatts , et fascia albida ohtiijua; tectricibus secon - 
dariis in pay on Us extends nlbido fasciatis ; reclricibus fuscis , 
fasciis pa/lidioribus circa decern ; suhtus alba , rufo-fuscescentc 
fasciata, fasciis interfuse Usque cvquafibus ; subalaribus subrvfo- 
fuscescentibus , obscurius maculatis; metatarso omnino pfumis 
vestito . 

Adult male . Crown, nape, back, upper tail-coverts, and lesser 
upper wing-coverts uniform red tawny brown, with here and there an 

1 Cf. J. H. Gurney, ‘List of the Diurnal Birds of Prey/ 1884. 

Proc. Zool. Soc.—1888, No XXXVI. 3b 
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obscure paler spot on the lateral parts of the nape and upper tail- 
coverts ; the hidden bars of the feathers are slaty grey. The fore 
part of crown and lores clothed with long sparsely barbed white 
feathers with black shafts, except a narrow line of pale tawny 
feathers in the middle line, reaching to the base of the bill; ear- 
coverts duller brown than the nape, with white bases to the barbs ; 
chin-feathers like those of the lores, but pale tawny and with white 
shafts. Greater secondary coverts same colour as the back, barred 
chiefly on the outer web with white, the white bars are bounded by 
darker brown: primarv-coverts dark brown, obscurely barred with 
paler brown; edge of wing pale ochre ; primaries dark brown, barred 
with lighter brown and with paler outer edges ; the second to the 
sixth primalies have one or two interspaces conspicuously paler than 
the rest—these are so arranged as to form an interrupted line 
traversing the extended wing from before outwards and backwards. 
Tail dark brown, barred with leu rufous bands ; in the outer feathers 
the contrast between the colours of bands and interspaces becomes 
more conspicuous. Throat pale rufous. Breast, belly, and Hunks 
white, barred with scarcely blurred bauds of the same tawny brown 
as the back ; the feathers have a narrow shaft-sticak of brown ; the 
bars and interspaces are about equal in breadth ; vent-feathers long 
and white. Under tail-coverts like the breast, but paler brown. 
Legs rutousochre, mottled with rufous brown ; they are clothed with 
feathers to the end of the metacarpus; toes sparsely covered with 
pale horn-coloured bristles. Under wing-coverts uniform tawny 
brown, paler than the back, becoming mottled towards the edge of 
the wing ; the larger coverts are pale brown, changing to white at 
the tips of the feathers barred with ashy brown. Quills below brown 
barred with pale brown, the bars obscure towards the tips of the 
primaries. Cere tumid ; the nostrils look forwards and outwards. 

Measurements. 

Crown to tip of tail. 

Tail . 

Wing . 

Metatarsus. 

Third digit to base of claw .... 

Only one specimen of Ninox natalis was obtained. 

, It is of a fine tawny brown colour on the back, and bars of the 
same colour alternate with white on the breast. It measures about 
11 inches in length. The stomach contained feathers and bones. 

A cry up among the woods ( ow-ow-ow ), like the distant barking 
of a dog, sometimes broke the stillness of the night, as we lay in 
Flying-Fish Cove. It was probably made by this bird. 

This Owl belongs to group C of Mr. Sharpe’s arrangement of the 
genus in the British-Museum Catalogue—a group characterized by 
the breast being spotted or transversely barred, not longitudinally 
streaked with brown nor uniform. The group contains 13 species, 
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which with one exception are confined to the Austro-Malay sub- 
region and Northern Australia. The exception is N. superciliaris 
(Vieill.) from Madagascar, a species which neither in appearance nor 
geographical distribution seerns to be quite at home among the 
others. 

The Christmas Island bird is closely allied to N.forbesi , Sclater, 
from Timor Laut. It differs from it in the following characters :— 

1. The shade of the general brown colour of the plumage is a red 
tawny brown, as distinguished from the yellower duller colour of 
that bird. 

2. The absence of the dusky shade on the crown. 

3. The ground-colour of the upper breast is white, not tawny 
yellow. 

4. The breadth of the bars below is equal to that of the inter¬ 
space, not half their breadth. 

iV. hypogramma (Gray), from the Moluccas, is another near though 
more distant ally, the obvious difference being on the upper surface, 
which is dull brown, becoming ashy brown on the crown. N, bantu, 
from Bouru, and N. equamipifa (Bp. Consp), from Ceram, are also 
allied, but sharply separated by the almost barbless bristles on their 
tarsi, as well as by other characters. N. variegatus (Quoy and 
Guirn.) is the only other species placed in this section of the genus 
(with crown of head uniform, not spotted). It is readily distin¬ 
guished bv its dull brown colour and spotted back, and by the 
presence of spots on the forehead. 

Of these the first five species form n group which is charac¬ 
terized by similarity of size (10-12 inches in length), the uniform 
coloration of the crown of the head, and by greater length of the 
tail. With regard to this last point, if the length of the tail is 
compared with that of the wing the figures arc as follows :— 


Ninox hypogramma 

Length of 
tail, 
in. 

5*5 

Length of 
wing, 
in. 

9*0 

per cent. 

61-1 

N. squamipila . 

. . 5-3 

8'25 

60*6 

N. hantu . 

. . 5*8 

8-3 

69-8 

N. forbesi . 

.. 5*3 

7 7 

68*8 

N. natalis . 

. . 50 

7'2 

697 


all over 60%. Whereas among the smaller species with spotted 
crowns the figures are :— 

Lengt h of Length of 
tail. wing. 


N. punctulata (Quoy & Gaim.) 

in. 

3*0 

in. 

6*8 

per cent. 
44*1 

N. grand, Sharpe. 

4*1 

7-0 

58-5 

N.jacquinoti . 

3*8 

6-8 

55*8 


all below 60%. While for N . variegata , with its spotted forehead, 
they are 4*6, 7*9, 58*2. It therefore appears to hold an intermediate 
position. 

36* 
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Ardea jugularis, Forster. 

Several of these birds were seen, flying along by the shore-cliff, or 
on the beach following the retreating waves on the look-out for food 
in the pools on the dead coral; their stomachs contained crabs and 
small fish. Two skins were brought home, one of a male in white 
plumage, the other of a female in slaty dress. 

Charadrius geoffroyi, Wagler. 

A pair of these Plovers (females) were shot on the slioie-cliff. 
The bird has a wide range in winter \ from South Africa along the 
shores to India and Australia. 

Tringoides iiypoleucus (Linn.). 

A specimen of this very wide-ranging species was obtained. 

Phaethon flavirostris, Brandt. 

These Boatswain birds in fine golden pink plumage were very beauti¬ 
ful objects, flying among the tree-tops by the shore, or high up, 
yellow specks against the blue, performing their e\elutions with 
exquisite grace. The two long tail-feathers yielding to the resis¬ 
tance of the air add greatly to the beauty of their flight. 

They apparently had nests in the high trees 2 . At Flying-Fish 
Cove a pair of them were frequently seen flying backwards and 
forwards to and from one particular tree. 

Three were shot and preserved. Both sexes were coloured to the 
same degree. The stomachs contained the remains of fish and 
Cephalopoda. 

In Professor Brandt’s Monograph of the genus Phaethon 1 he 
says (writing in Latin) in the general account of the genus (pp. 5 
and (i) :—“In leeently killed adult animals, however, the glistening 
white colour is (perhaps always) more or less tinged with lose or 
vermilion or red-gold and again, “This same colour, however, very 
quickly vanishes in specimens exposed in Museum".” 

In the plates the adult hiids of P. phwnicunift, Gin., and of 
P.Jlaviventris , Brandt, are rcpiesenled of the same rosy tinge. The 
intensity of the colour in these plates is about the same as in the 
Christmas Island birds. 

The suggestion that the adult plumage is always of this colour is 
not, however, correct, as I happen to know from my own experience ; 
for I obtained a perfectly white specimen of P. Jlavirostns from the 
Seychelles Islands, from a nest which contained a nearly fledged 
young bird. 

1 ‘Tho Geographical Distribution of the Charadriida*,’ II. Seebohm, p. 147. 

2 In the Seychelles Islands this species builds in the hollow' trunks of the 
dead Capucin trees us well as in the clefts of tho granite rocks on some of the 
islands. 

J Tentamcn Monographic Zoological Generis Phaethon. J. F. Brandt. 
E commentariis Acad. Scientiarum Fetropolitance M&noires, 0* serie. Soieno. 
mathem., pbys. et nat. t. v. 2nd part. So. Nat. 
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PhaEthon phosnicurus, Grn. 

This species was also seen in white plumage. 

Frkgata aguila (L.). 

A specimen of this Frigate-bird was sent home from the 6 Flying- 
Fish * Expedition. As has been stated, Frigate-birds were very com¬ 
mon on the islands. 

Sula, spp. 

Gannets and Boobies were very abundant along the shore and up 
among the trees, where their loud harsh notes constantly broke the 
stillness of the woods, and the air was often tainted by their drop¬ 
pings, which whitened the ground and trunks. 

A young Gannet covered with white down was found on the bare 
stones at the upper part of the beach at Fl\ing-Fish Cove. 

VII. REPTILES. 

Four kinds of Lizards are known to inhabit the island. 

Two of these were very abundant —Lygosoma nativitatis , Blgr., and 
Ahlepharus egericv , Blgr., both peculiar. 

(h/mnorfactylus marmoralus , Kuhl, was found in a semitorpid 
condition under logs of wood during the day, and one of them with 
some ants were the only visitors which came to some trees which I 
had sugared for moths. It is therefore probably nocturnal in its habits, 
and its large eves with their vertical slit-like pupils appear to be in 
keeping with this idea. Whether it had come to feed on the ants 
or was attracted by the rum and sugar T cannot say. 

It is interesting that the other species a Gecko peculiar to tire 
island, finds its nearest ally on Murray Island in Torres Straits. 

The ‘ Iguana’ reported to have been seen during the visit of the 
4 Flying-Fish* was not observed. 

The only snake (Typhlops exocceti , Blgr.) known to exist on the 
island belongs to the Tvpldopidte, small non-venornous burrowing 
animals. A single specimen was found beneath a log. 

A large smooth-backed Turtle (Chelonia virga/a '!)was seen making 
its way down the beach on the last morning of our visit. The men 
did their best to turn it over, but it succeeded in reaching the sea 
before they could get hold of it. The footprints led up to a hollow 
in the shingle, but no eggs were found on digging ; apparently it 
had been disturbed at the commencement of its operations. 

No Amphibians were met with. 

VI1L CRUSTACEANS. 

The most conspicuous Invertebrate animal is the large land-crab 
Birgus latro. These crabs are abundant all over the island. As we 
sat at lunch in the bush, three or four of them would come towards 
us from different directions with cautious advance, with their long 
stalked eyes erect and their curiously bent antennse sawing the air. 
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If they were approached, they brandished their second pair of legs in 
a threatening manner as though accustomed to be masters of the situ¬ 
ation. They were, of course, perfectly harmless. I watched one of 
them at a tide-pool on the shore apparently replenishing the store 
of water in the branchial cavities. The movement was similar to 
that of eating. The end of one of the large chelce was dipped in 
the water and lifted towards the mouth, where it was touched by 
one of the palps and the moisture passed on, whilst the chela de¬ 
scended for a further supply. 

IX. CONCLUSION. 

The collections from Christmas Island are necessarily very in¬ 
complete. The visit of the ‘Egeria’only lasted ten days, and owing 
to the thickness of the bush and the difficult nature of the ground 
on the sides of the island, a comparatively small part of it was 
traversed. Among the Invertebrate animals and the plants, espe¬ 
cially, many species remain to be discovered. 

Incomplete as the collections are, however, there can be no doubt 
that the island is very poor in species. Thus five kinds of Mammals, 
seven of Land-birds, four of Lizards, and one Snake, make up the 
list of Vertebrate animals of the existence of which evidence was 
obtained. 

The most striking feature is the peculiarity of the fauna. Of the 
mammals, three out of the four which were collected are peculiar 
species, the other a peculiar variety of a species which extends from 
the Himalayas to Java. 

All the land-birds are peculiar to the island, though some, as has 
been pointed out, approach their allies iu the Archipelago very 
closely. 

Four out of the five reptiles are peculiar. 

Turning to the Invertebrate groups, the same proportion of new 
forms is met with, though here many families have not been 
sufficiently studied in the Archipelago to justify the conclusion that 
a new form is a peculiar one. 

Of the land-shells five out of eleven species are new, as are six out 
of ten of the Lepidoptera. Sixteen of the Beetles have been re¬ 
ferred to their genera, and six to species, of which six five are new 
and one constitutes a new genus. Of the other insects, seventeen out 
of twenty species which have been worked out are new. One of three 
species of Chilopoda is new, as are both the species of Diplopoda 
(Millipedes), one belonging to a new genus. Three kinds of Spiders 
belong to known species, while a small land-crab is new. 

The affinities of the Christmas Island fauna and flora are of great 
interest in relation to the sharp line of separation between the Indo- 
Malay and Austro-Malay subregions, which, especially as regards 
their mammals and birds, divides the islands of the Malay Archi¬ 
pelago. The presence of three terrestrial placeutal mammals appears 
at first sight to connect the island with the Iudian region, and the 
Shrew-Mouse, a variety, as Mr. Dobson points out, of a species 
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ranging from the Himalayas to Java, is strong evidence in favour of 
this view. It may he noted, however, that two species of Shrew- 
Mouse occur in the Austro-Malay region, viz. Sorex myosurus , 
found in the Moluccan Islands as well as in Sumatra, Borneo, and 
Java 1 2 , and Sorex tenuis , supposed to be peculiar to the island of 
Timor 3 . 

The genus Mus, to which the two other species belong, is widely 
spread over the Archipelago. 

It is interesting to notice that the fruit-eating Bat has its nearest 
ally in the island of Lombok. 

Turning to the Birds, we find evidence that they have been de¬ 
rived, not from the Iudo-Malay region, but from the islands on the 
Australian side of the separation line, some ten degrees to the east. 
Thus we have a representative of the genus Urosplzius, which is 
limited on the west side of its range by the Moluccas and Lombok. 
The group of the genus Ninox , to which tin 1 Christmas Island 
bird belongs, is confined to the Austro-Malay subregion and Northern 
Australia. The Thrush has no near ally in the neighbourhood. 
The Zosferops and CoUnvalia belong to widely distributed genera, 
but the nearest allv of both is found in the Austro-Malay subregion, 
one in the island of Mv>oii, north of New Guinea, the other in 
Timor Laut The Chutcophapx has allies in hotli the Indian and 
Australian regions, while the Curpopltaya belongs to the section of 
the genus extending from the Malay Archipelago eastward among 
the Pacific Islands. 

It appears probable that Christmas Island has received immigrants 
from both the Indo-Malav and Austro-Malay subregions; but so far 
as the birds are concerned, the influence of the latter is much more 
distinctly marked. 

In conclusion, I wish to express my thanks to Capt. Aldrich, R.N., 
for the manner in which he forwarded my plans in every way during 
our visit to the island ; and to the officers and men of II.M.S. ‘ Egeria/ 
who assisted in making collections. Many of the most interesting 
specimens that were found were obtained by them. I was most 
fortunate in obtaining the services of Fuller—the blue-jacket whom 
Capt. Aldrich chose to help me, and who proved a most diligent and 
able assistant in skinning and in other ways. 

At home, I w r ish to express my thanks to Mr. R. B. Sharpe, for 
the readiness with which he facilitated my work at the British 
Museum ; to Canon Tristram for the very kind way in which he 
allowed me access to his collection ; and to Mr. Henry Seehohm for 
assistance given me in many ways. 

1 Wallace, Malay Archipelago, vol. ii. p. 141. 

2 Op. at. vol. i. p. o-ft 
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5. On the Mammals of Christmas Island. 

By Oldfield Thomas, Natural History Museum. 

[Received October 15, 1888.] 

Mr. J. J. Lister has most kindly submitted to me for examination 
the Mammals he obtained on Christmas Island during the visit of 
II.M.S. 4 Egeria ’ to that place. 

The Collection contains a series of both the Mammals discovered 
by Capt. Maclear in the previous year, namely, Pteropus natalis and 
Mus macleari , the extra specimens supplying considerable additional 
information about the species. There are also two specimens of 
another large llat, representing a second new species, and of a 
Shrew, which Dr. Dobson considers to he a distinct geographical 
variety of Crocidura fuliginosa , Blvth, a species that extends from 
the Himalayas through Burma to Java. 

1. Crocidura fuliginosa tiuchura, Dobs. 1 , var. nov. 

4 specimens. 

a (type). Head and body 70 millim., tail 80, hind foot 1 (»’(>, 
lower leg 20*5, forearm and hand 21. 

“This variety differs from the typical form in the much greater 
length of the tail, which also, unlike most specimens of that species, 
is beset with long fine hairs ; it has also a longer hind foot. 

“In the shape of the skull and teeth and in all other characters 
it so closely resembles typical examples of C. fuliginosa that I hesi¬ 
tate to consider it more than a local variety of that species."— 
G. E. D. 


2. Pteropus natalis, Thos. 

Pteropus natalis , Thos. P. Z. S. 1887, p. 511, pi. xli. 

9 specimens. 

Forearms of four of them : 3 , 135, 124 ; $,128, 12(> millim. 

This species was originally described from female specimens only, 
and when describing it I expressed the doubt there was as to 
whether the males would have a yellow tippet or not. This doubt 
Mr. Lister has fortunately dispelled by obtaining several adult 
male specimens, which turn out to be precisely like the females, 
their necks being as absolutely black as are those of the other sex. 

3. Mus macleari, Thos. 

Mus macleari t Thos. t. c. p. 513, pi. xlii. 

7 specimens. 

The following are the chief measurements of some of the addi¬ 
tional specimens of this fine species obtained by Mr. Lister:— 

1 Dr. Dobson is the author of this description, and should be looked upon 
as wholly responsible fur the distinction of the variety. 
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Head and 
body. 

Tail. 

Hind 

foot. 

Forearm 
and hand. 

Ear. 

Heel to front 
of last 
food-pad. 



millim. 

millim. 

millim. 

millim. 

millim. 

millim. 

a . 

6.. 

. 235 

240 

50 

67 

17-5 

25 

b. 

cJ.. 

. 235 

253 

50 

67 

17 

25*5 

c. 


. 240 

257 

40 

66 

17-5 

25 

d . 

? 

. 222 

267 

50 

70 

16-7 

26 


Mr. 

Lister’s 

numerous 

specimens 

of this 

species 

agree very 


closely with one another and with the type, the only point in which 
they vary being in the degree in which the under surface is white 
or brown. All the females have the mammary formula 1—1=4. 


4. Mus n ati vrr axis, sp. n. 

2 specimens 

Heel lo front 



Head and 
body. 

Tail 

Hind Forearm 
foot and hand. 

Ear. 

of last 
loot-pad. 


millim 

millim. 

millim. millim. 

millim. 

millim. 

a . 

J(type) 25 1 

J 76 

51 66 

20x17 

26*6 

b . 

d .... 204 

1 75 

54 65 

x 17 

27*3 


Shill. —Basal length 46*8, greatest breadth 24*8 ; nasals, length 
20*5; interorbital breadth 8*7; interparietal, length 7*1, breadth 12*.); 
infraorbital foramina—length of outer wall 4*1, breadth from outer 
corner of one to that of the other, 13 4 ; palate—length 26*7, 
breadth outside in. 1 0*0, inside m. 1 4*7); diastema 1 .Vo; length of 
anterior palatine foramina 0*5 ; length of upper molar series 7*6. 
Lower jaw—length (bone only) 30, (to incisor-tips) 34*6, greatest 
height, obliquely, from coronoid to angle, 15. 

Size large ; form thick and clumsy, the limbs and tail stout and 
heavy, but the head peculiarly small, slender and delicate. General 
colour daik umber-brown all over, the belly not, or scarcely, lighter 
than the back. Lars small, laid forward they barely reach to the 
posterior canthus of the e>e. Fur of back long, thick, aud coarse, 
but without the extremely long piles so characteristic of M. maclean y 
the longest hairs being about 40 or 45 niillim. in length. Hands 
and feet very thick and heavy ; the claws, especially on the fore feet, 
enormously broad and strong, not compiessed, more than twice the 
size of those of M. macleari , aud evidently modified for burrowing. 
Balms and soles naked, smooth ; the pads broad, low, and rounded, 
unusually little prominent; last hind foot-pad elongate. Tail 
shorter than the body without the head, very thick, evenly tapering, 
nearly or quite naked ; its scales triangular, very large, the rings 
averaging about 7 or 8 to the centimetre 1 ; its colour uniform blackish 
brown throughout, above and below, the white skin, however, 
showing to a certain extent between the scales. 

Skull disproportionallysmall, light and delicate; compared with that 
of M. macleari it is slightly shorter and very considerably narrower. 


1 10 to 12 in M . macleari . 
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Supraorbital edges evenly divergent, slightly beaded, but without 
any marked postorbital thickening. Outer plate of anterior zygoma- 
root short and weak, scarcely projected forwards. Anterior palatine 
foramina long, reaching backwards just to the level of the front of 
m. 1 Bullae rather larger than in M. macleari , but far smaller than 
in M. everetti . Lower jaw very thin and slender, contrasting very 
markedly with M. macleari in this respect. 

Teeth small and weak, their structure as usual. Front of incisors 
orange above, yellow below. 

This fine Rat cannot possibly he confounded with any other 
known species of the genus 1 . Its size, peculiarly small and delicate 
head, shoit unicolor tail, large hands and feet, and powerful 
digging claws, separate it at once from any of its congeners. Tn 
some respects it agrees with the description given long ago by Her¬ 
mann of his Mus javanus " , hut its brown underside and naked tail 
prove that it is not really the same, and it is probable that Hermann’s 
description was merely founded on an unusually large specimen of 
Mus decumanus . 

The presence of a second large Rat in such a small island as 
Christmas Island is a very noteworthy fact, and recalls the state of 
things existing in Guadalcanal*, Solomon Islands, where two still 
larger Rats, Mus imperator and M. rex, one terrestrial and fossorial, 
and the other arboreal, live side bv side in the same locality 

Mr. Lister is to he congratulated on his discovery of tViis, the 
largest member of the indigenous Mammalian fauna of Christmas 
Island. It is unfortunate that he did not succeed in obtaining a 
female specimen of it, as its mammary formula, perhaps the most 
important character within the restricted genus Mus , therefore 
remains still unknown. 


6. On the Reptiles of Christmas Island. 

By G. A. Boulanger. 

[Received October 15, 1888.] 

In addition to the three kinds of Reptiles 4 found on the island by 
the ‘ Flying-Fish ’ Expedition, examples of which were also obtained 
by Mr. Lifter, we have to record two new Lizards, viz. a Gecko , and 
a Scink closely allied to the widely-distributed Ablepharus boutoni . 
Thus, of the five species of Reptiles now known to inhabit Christmas 
Island, four appear to be endemic, whilst the fifth, Gymnodactylus 

1 Mus wfraluteus, a species from Mount Kina Bulu, North Borneo, described 
by the present author (Ann. & Mag. N. Ii. ((5) ii. p. 409) since the above was 
written, has a considerable superficial resemblance to M. nativitatis. Its tail, 
however, is longer, and its skull is large and heavy, in duo proportion to the 
size of the body. 

a Obs. Zool. p. 63 (1804). 

8 See supra, pp. 479-81. 

4 Gymnodactylus marmoratus, Kubl ; Lygosoma nativitatis, Blgr.; and 
Typhlops exocoeli, Blgr. See P. Z. S. 1887, p. 516. 
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marmoratus , is distributed over the greater part of the Malay 
Archipelago. 

Gecko listert, sp. n. 

Head moderate, snout once and one third the diameter of the 
orbit, which equals its distance from the very small, round ear- 
opening ; forehead scarcely concave. Head covered with small 
granules, which are considerably larger on the snout; rostral quad¬ 
rangular, more than twice as broad as deep, without cleft; nostril 
pierced between the rostral, the first labial, and three nasals ; twelve 
upper and ten lower labials ; three transverse rows of small hexa¬ 
gonal chin-shields. Dorsal scales uniform, minutely granular; 
ventrals much larger, roundish hexagonal, suhiinhricate. Digits 
with a very slight rudiment of web ; seven or eight angularly 
cuned lamellae under the median toes. A short angular series of 
twelve prijuanal pores. Tail cyhndrie.il, covered with uniform small 
flat scales, which are largest interiorly. Pale grey-brown above, 
with a few rather indistinct brown spots and scattered white dots ; 
a brown streak from the nostril to the eye ; lower parts white, with 
small brown spots. 



ntillini. 


millim 

Total length . . 

. . 71) 

Fore limb 

. ... 12 

Head . 

... 12 

lliiul limb . . 

. 15 

Width of head . . 
Bodv . 

. . . 8\*i 

. .. 2'J 

Tail. 

.... 38 


This small species, of which a single male specimen was ob¬ 
tained, is closely allied to (/. pumihts, Blgr., from Murray Island, 
Tories Straits, hut at once distinguished by its nearly free toes. 

AhLEPIIARUS EGEHGE, Sp. II. 

Snout pointed, rostral not projecting. Eve entirely surrounded 
with granules; upper eyelid represented by three or four larger 
scales, llostral largely in contact with the frontonasal; prusfrontals 
forming a long suture ; lrontal small, in contact with the first and 
second supiaoculars ; five supraoculars, second largest, fifth smallest; 
seven supraciliaries ; interparietal distinct from the very large, single 
frontoparietal ; a pair of large nuchals. Ear-opening rather small, 
o\al. Settles smooth or feebly striated, two vertebral rows largest; 
26 or 28 scales round the middle of the body. Limbs well deve¬ 
loped, per.tadactyle; the hind limb reaches the axilla m the male, 
the elbow m the female; digits long and slender, smooth interiorly. 
Tail once and a half the length of head and body. Bronzy above, 
with blackish and pale greenish spots ; a light, dark-edged dorso¬ 
lateral band ; end of tail blue ; lower parts greenish white. 


Total length .... 

millim. 

.. 113 

Fore limb .. . 

millim. 

. .. . 17 

Head... 

.. 10 

Hind limb ... 

. 21 

Width of head .. 

6 

Tail. 

. 68 

Body. 

.. 35 
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Several specimens. Closely allied to A. boutoni , Desj., from 
which it differs in the distinct interparietal shield. 

Lygosoma nativitatis, Blgr. 

This species was established upon a single tailless specimen. 
Eight specimens were secured by Mr. Lister. The tail, when 
intact, is t*o thirds of the total length. Young with the dorsal 
scales strongly quinquecarinate. 


7. On the Terrestrial Mollusks of Christmas Island. 

By Edgar A. Smith, F.Z.S. 

[Received October If), 1888.] 

The only species of Land-shells at present recorded from Christmas 
Island are the two Succinea* and the two forms of Melampus obtained 
by the officers of H.M.S. ‘ Flying-Fish,’ and recorded in the * Pro¬ 
ceedings ’ of this Society, 1887, pp. 517-518 1 . 

Only one of these, Succinea solidula , Pfr., was obtained by Mr. 
Lister; who, however, succeeded in discovering seven additional 
species, four of which appear to he new to science. 

The following is a list of all the known species :— 

1. Ariophanta (Microcystis) normani, sp. n. 

2. Ariophanta (Microcystis) mabel e, sp. n. 

3. Ariophanta (Microcystis) mildrkilk, sp. n. 

4. Succinea solidula, Pfeiffer. 

5. Succinea solitaria, Smith. 

6. Succinea ltsteri, sp. n. 

7. Pythia scarabasus, Linn. 

8 Melampus luteus, Quoy & Gairnard. 

9. Melampus fasciatus, Deshaycs. 

10. Truncatella valida, Pfeiffer. 

11. Leptopoma mouhoti, Pfeiffer, var. 

The Pythia , the two Melampi , and the Truncatella are all 
widely ranging species, occurring in the Malay Archipelago and 
Polynesia. The Leptopoma , if I am right in its identification, occurs 
also in Camboja; and the remaining species, although at present 
known only from Christmas Island, may also have a wide distribution, 
as allied forms exist in the Philippines, Moluccas, &c. 

1 I take this opportunity of altering the name of the new species of Littorina 
described P. Z. S. 1887, p. 519. Reeve having already employed the name 
grano-costata, T propose to call the species from Christmas Island X. inmUaris. 
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Descriptions of the new Species. 

Akiopuanta (Microcystis) normani. 

Testa depressa, part'd, angustc perforata , tenuissima, nitida , sub- 
pellucid a, olivaceo-cornea ; spira leviter conic a, parum elevata ; 
an fr act as f>-(>, convexiusculi , lente crcscentcs , sutura marginata 
sejuncti, utrinque obsolete microscopice spiruliter striati, ultimas 
ad periplicriam curvatus aut vix angufatus; apertura parva , 
oblique semilunata; peristoma tenue, margine cofumellari breviter 
dilatato. Diani. maj . (U mtllim ., m?/i. (>, alt. 

The form of this species seems to be somewhat variable, some 
specimens being considerably more elevated than others. The spiral 
striation is only visible under the microscope, and even then appears 
very slight. 

A. perpolita , Mousson, from Tongatabu, myops, Dohrn, a 
Philippine form, and A. cicercula, Gould, from the Sandwich Islands, 
are allied forms, but differ in various respects. 

Ariophanta (Microcystis) mabele. 

Testa A. normani simillima , sed magis complanala , anfractibus 
fere plunis , distinct ms striatis, ultimo ad periplicriam angulato. 
Dunn . wifl/. (i millim mi'/t. f>£, «//. «H. 

This species, if the specimens at hand be adult, seems to be a 
little smaller than the preceding. It is similarly perforated, of the 
same texture and glossy appearance, but is more depressed, has 
flatter whorls, which are a trifle more perceptibly spirally striated ; 
the body-whorl is quite angular, and consequently the form of the 
mouth is rather different. 

Ariophanta (Microcystis) milduedjs. 

Testa A. normani similis , sed minor , latius perforata , anfractibus 
magis convrxis, utrinque distinctc spiruliter striatis. Dunn, 
maj. 5 millim ., nun. Ij, all. 3. 

This species is considerably smaller, but more widely perforated 
than either of the preceding species, and is also more strongly striated, 
the striee being visible under a simple lens. The suture is deeper 
than in either of the others and the whorls more convex, the last 
being well rounded at the periphery. All these three species are 
thin, semipellucid, and brownish or olivaceous horn-colour. 

SUCCINEA LISTERI. 

Testa elongato-ovata , superne acuminata , tenuis, cornea , rubesccns ; 
anfractus tres , rapide crescentes, ultimus permagnus , incrementi 
lineis tenuibus striatus ; apertura elonyata , ocuta , superne acu¬ 
minata; peristoma tenue , tnarginibus callo tenuissimo junctis. 
Long. 13£ millim ., diarn. maj . 8; apertura 10-b tonga , 7 /a*a. 

This species differs in form, sculpture, and colour from both the 
other species of the island. It is smoother, suffused with a reddish 
vinous tint, and has a shorter spire and a longer body-whorl. 
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Leptopoma mouhoti, var. 

Testa cotiica , tenuis, scmipellucida , umbilicata , alba, interdum infra 
periphery am fusco tincta , epidermide tenui lute seen to induta ; 
spira conic a y mediocriter elevata; anfractus 5, convert , /?w 
spiralibus jiliformibus (in arrfr. penult into circifer 6) instructi, 
striisque inter liras sculpti , incrementi lineis obliquis ornati; 
ultimus liris 12 (mediana ad peripheriam carter is pauto majore) 
succinctus; apertura fere circularise longit . to tins \ paulo supe- 
rans; peristoma anyuste expansuw, margmibus catlo tenuijunctis. 
Long . 10| millim., diam . mq/. 1(H. 

Hab. Found on mossy trunks of trees in the upper part of the 
island (J. J . Lister). 

In sculpture the specimens from Christmas Island agree exactly 
with L. mouhotiy Pfeiffer, from Camboja. They differ in being 
broader and in having the spore a trifle less elevated. The peri¬ 
stome also is slightly narrower. Until I have an opportunity of 
examining a larger series of the two forms, I think it best not to 
separate them specifically. 


8. On the Coleoptera of Christmas Island. 

By C. J. Gahan, M.A. 

[Received October 15, 1888.] 

The Coleoptera in Mr. Lister’s collection consist of about 70 speci¬ 
mens belonging to 20 different species, and to almost as many distinct 
genera. The genera mo-stly, and in some cases also the species, arc 
of wide distribution. One genus is new ; this, while closely allied to 
an Indo-Malayan genus, is related also to a distinct Australian genus. 

In the following list 1 have indicated the genera and, as far as 
possible, the species, but the latter, I have found it impossible iu 
many cases to determine without the expenditure of considerable 
time. Those which I believe to be new are described below. 

Morio orientalis, Dejean. 

Hololepta, sp. 

P^DERUS, sp. 

PARiEGUS ijsteri, n. g. et n. sp. 

' Leptaulax, sp. 

Chrysodema simplex, C. Waterh. 

Stigmatium, sp. 

Mnephilus, sp. 

Hopatrum, sp. 

SxSSINIA, sp. 
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Sessinia, sp. 

Ceresium NIGRUM, 11. sp. 

Monohammus NATIVITATIS, II. sp. 

Praonetha perplexa, n. sp. 

Miciiacantha, sp. 

Epilachna, sp. 

A small Cureulionid, and three small Elaterida?, belonging to tliree 
distinct species. 


Par.egus, ii. g. 

Allied to Aligns, from which it differs by the form of the mandibles. 
These, in the male, are sharply bent inwards and are at the same 
time directed forwards and upwards, so that their apices, when they 
meet in the middle line, are on a level with the vertex of the head. 
In the fully developed male each mandible is armed with a tubercular 
tooth on its upper (or, in this case, posterior) internal border at a 
short distance from the apex. The form of its mandibles brings this 
genus into i elution witii the Australian genus Lissotes ; its remaining 
characters are those of AH (jus. 

PaR/EGUS LISTER!, n. Sp. 

c? . Piceo-brunneus , nitidus , mandibulis prope apieem vnidentatis; 
captie supra in medio minute et sparse punrfufato, ad hitera 
pone ovu/os grosse punctata; pi other ace supra sparse punctu- 
lato , taterihus parallctis; eh/tris 1 2-stnatis cum inter rail is 
punctufatis , 

Long, corpoiis 17 millim. ; long, mandibuli 4 millim. 

The mandibles are piovuled each with a process on its inner lower 
side at the base; these processes meet in the middle line when the 
mandibles arc closed, and their posterior border is then concealed 
beneath the clypcus. The tubercular tooth which each mandible 
bears near its apex is distinct only in the fully developed males. 
The head above is minutely and sparsely punctured in the middle, 
more grossly at the sides, especially behind the eyes. The latter are 
completely divided bv the ocular canthus. The prothorax is sparsely 
punctured above. The elytra have each six stria?, the outermost of 
which are feebly marked and consist of rows of closely approximated 
punctures; the intervals between the striae as well as the sides of the 
elytra are punctured. The anterior tibiao arc armed along their 
outer border with four or five spines ; the intermediate and posterior 
tibiae have each a single spine below the middle. Six male specimens. 
The measurements given above are those of the largest. 

In the collection of H.M.S. ‘ Flying-Fish/ from Christmas Island, 
which was presented to the British Museum, there occurs a single 
female, which was placed iu the genus Mgus; it is probably the 
female of the present species. The mandibles have each a single 
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tooth at about the middle of their length ; the head is strongly 
punctured above, excepting a smooth space posteriorly, the prothorax 
is rather strongly but somewhat sparsely punctured above, and its 
sides are somewhat rounded ; the elytra have each about 5 or 6 
striae, but not more than 4 on each are apparent to the naked eye, 
and even these are not very distinct; the whole surface of the elytra 
is closely enough punctured. 

Leptaulax, sp. 

This is probably a local variety of L . timoriensis , Perch. It 
differs from that species only, so far as I can find, in the almost 
entire absence of punctures from the sides of the pronotum. The 
punctures are icstricted to two or three close to the anterior margin, 
and to a single or double row of small punctures along the lateral 
margin. The single shallow, rounded depression on each side to¬ 
wards the posterior angle bears in some specimens two or three 
punctures, in others it is quite plain. The labium and the surface of 
the head present the same characters as in L . timoriensis ; the middle 
tooth on the margin of the clypeus is a little less distinct, otherwise 
the margin of the clypeus is similarly toothed. 

Ceresium nigrum, n. sp. 

Niff rum , suhnitidum , an tennis, paf/ria pedibusque ferrurjineo- tes¬ 
ta reis; prothorace in media disci et later dons sparse punctafis, 
his fidvo-maculatis ; scuteflo fulvo ; elytris punctatis , pvnctis 
evunesceutibus versus medium. 

Long. 11-lb millim. 

Black and shiny, with scattered pale grey hairs on the middle 
of the thorax above and on the ehtra. The underside of the body 
and the legs with a faint greyish pubescence not thick enough to 
conceal the colour of the derm beneath. The fulvous spots form an 
irregular vitta on each side of the prothorax, similar in pattern to 
that on O. simplex , Gvllh. A feeble tubercle is to be found on each 
side close to the anterior margin of the thorax. The punctures on 
the basal half of the elytra aie somewhat seriately arranged and are 
not very close. The last character essentially distinguishes the 
species from simplex , with which otherwise it seems to be closely 
allied. The colour of the derm is also very distinct. 

MoNOHAMMUS NATIV1TATIS, 11. Sp. 

M. rnixto, Hope , stmifis , sed differt apicibus elytrorum sinuato - 
, truncatu nec spinosis . 

Long. 21 millim. 

The single male example of this species closely resembles small 
males of M . mixtus ; hut differs in the absence of spines or teeth 
from the apices of the elytra, in the presence of some scattered 
punctures on the middle basal part of the front oft he head, and in 
the proportionately somewhat slenderer third, fourth, and fifth 
antennal joints. As in M . mixtus , the cicatrice of the scape has an 
almost oomplete bordering rim, the front of the head is rather narrow, 
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the prothorax is somewhat uneven and sparsely punctured on the 
disk, and the elytra are punctate and have a brownish-grey pubes¬ 
cence dotted with numerous glabrous spots. 

PRAONETIIA PERPLEXA, 11. Sp. 

Pube brunneo-yrisea tecta; prothorace punctato, elytris postice 
yradatim declivibus , dense punctatis , nec cristatis , smyulo 
tenuiter hicarinato , apicibus subrotundatis . 

Long. 9-1 1 millim. 

Head covered with a brownish or fulvous-grey pubescence, which 
is distinctly fulvous on the cheeks and in spots on the front, especially 
near the base. The pubescence almost conceals the punctures, which 
are somewhat sparse on the front, cheeks, and vertex. Prothorax 
with a close brownish-grey pubescence, with its sides apparently 
feebly rugose, the punctures on the disk scarcely visible beneath the 
pubescence. 

The elytra are distinctly and rather strongly punctured, espe¬ 
cially towards the sides, and have a mixed pubescence of brownish 
grey, fulvous grey, and ashy grey on the anterior two thirds, and a 
fulvous-grey pubescence on the apical declivous portion. There is 
also a small distinctly fulvous spot on each side of the rather broad 
scutellum, the latter is brownish pubescent. The two ridges on each 
elytron begin at about a third of the length from the bnse, and end 
on the posterior declivous part at some distance from the apex, the 
outer ridge extending hack a little faitlier than the inner. Just 
in front of the anterior termination of the inner ridge there is on 
the disk of each elytron a broad and somewhat rounded shallow de¬ 
pression, and in front of this again a broad and feebly raised hump, 
hut no crest. 

The underside of the body is covered with a brownish or fulvous- 
grey pubescence, and each of the first four abdominal segments has 
a distinctly tawny fringe on the posterior margin. The legs have a 
somewhat mottled appearance, greyish sprinkled with dark brown. 

Antennae a little shorter than the body, with the basal joint dark 
brown and sparsely fulvous pubescent, the remaining joints fulvous 
grey, with their tips somewhat fuscous ; the fourth joint is about 
as long as the second ami third together, the fifth about half as long 
as the fourth, the following joints gradually decreasing in length. 

The present species does not agree with any of the descriptions of 
the numerous species of the genus ; but ns many of these descriptions 
are short and inadequate it is impossible to determine it with 
certainty. 

Micracantha, sp. ? 

A single slightly rubbed specimen, belonging to a species appa¬ 
rently closely allied to, if not identical with, M . abdominalis , White. 
The latter is a widely distributed species; it ranges from N. Aus¬ 
tralia (Port Essington) to Sumatra, and one specimen in the British 
Museum Collection (the Coptops modica of Dejeau’s Catalogue) is 
from the Philippine Islands. 

Proc. Zool. Soc. —1888, No. XXXVII. 
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9. On the Lcpidoptcra of Christmas Island. 

By A. G. Butler. 

[Received October 15, 1888.] 

The Lepidoptera obtained by Mr. Lister are represented by forty- 
five specimens referable to ten species : unfortunately some of these 
are more or less injured ; but, with one exception, all the species are 
perfect enough for identification and description : they are equally 
divided between the lthopalocera and Ileterocera, though the former 
are more numerous in individuals. 

The types are Indo-Malavan in character, but the species are 
hardly numerous enough to enable one to assert that the fauna more 
nearly approaches that of one island than another. 

RIIOPALOCERA. 

Nymfhalidje. 

Euplceinjs. 

1. Vadebra macleari. 

Vadebra macleari, Butler, Proc. Zool. Soc. 1887, p. 52*2, fig. I. 

Sixteen male specimens obtained on the beach in Flying-Fish Cove 
and on the shore-reef, on October 1st and Brd. 

In all probability the female is on the wing a week late r than the 
male, and consequently was not seen. 

NYM PHALIN^E. 

2. IIypolimnas eisteri, n. sp. 

$. Rather smaller and with comparatively longer costa to the 
primaries than the male of JL a lemon e of Java; the fringes of the 
wings less prominently white; on the under surface the basal area 
of the primaries is bright orange tawny, there is an oblique abbre¬ 
viated white hand beyond the cell as in //. nerina of Queensland ; the 
fourth and fifth whitish spots of the cxterno-discal series are absent, 
the submarginal lumilated spots on all the wings and thediscal series 
of bluish spots on the secondaries are much less prominent, and the 
white band connecting the costal and anal spots is almost entirely 
obliterated ; the apical area of the primaries and basal area of the 
secondaries are paler. Expanse of wings 75-87 millim. 

5 . Most like the female of 1). nerina ; the abbreviated white hand 
on the primaries being equally prominent and the tawny patch 
rather more so; the discal series, however, consists of a few minute 
bluish points; the secondaries show no trace of the large white 
patch of I). nerina , but occasionally there is a small central squa~ 
mose blue spot on these wings; the submarginal and marginal blue 
spots are present though indistinct. The under surface agrees with 
that of the male excepting that the orange basal area of the pri¬ 
maries is more extensive ; the externo-discal series of spots complete 
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though composed of smaller spots than in IL alcmene; the secon¬ 
daries paler, redder towards the outer border, and with larger white 
marginal and submarginal spots. Expanse of wings 92-99 millim. 

Three males and five females, obtained on the 3rd and 4th October. 
One of the specimens is labelled as having been taken at an elevation 
of “700 feet on yellow creepers of jungle ” and another “ caught east 
of Lunch tree, October 4, 1887.” 

The perfect constancy of this species interests me, inasmuch as I 
have recently been accused of making far too many species in this 
genus :— 

At a meeting of the Entomological Society of London (held Nov. 
4th, 1885) Mr. Gervase F. Mathew exhibited a number of specimens 
of this genus of Butterflies from Fiji and other islands of the Western 
Pacific, and stated that the males varied in no way whatever, but of 
the females, of which forty-eight were exhibited, scarcely two were 
alike ; he concluded therefore that se\eral species described as new 
were referable to a single species, and assured the members present 
that from one brood he had bred individuals agreeing with varieties 
from the Gilbert, Ellice, and Marshall Islands, the New Hebrides, 
New Guinea, Tonga, Samoa, See. Unfortunately the series exhibited 
to the meeting consisted of females from various localities, corre¬ 
sponding with the forms usually received from those localities, and 
therefore in no way supporting Mr. Mathew’s statement ; it would 
have been interesting if the polymorphic brood described by him 
could have been exhibited, but the series before the meeting rather 
tended to prove the constancy of the various island-forms than the 
reverse. 

In a paper read before the same Society on the 7th December, 
1887, and published in this year’s ‘Transactions,’ Mr. Mathew 
associates all the local forms under the name of Hypolimnas Itolina 1 
mul observes :—“This butterfly is occasionally to be seen in the 
vicinity of Sydney, but 1 never met with it there myself. 1 have 
taken it at Brisbane, Cooktown, Chuemont Islands, Thursday Island, 
Fiji, New Caledonia, Friendly Islands, New Hebrides, Kotumah 
Island, Solomon Islands, Gilbert Islands, Samoa, Pelew Islands, 
New Guinea, New Britain, and have received it from Norfolk Island.” 
lie adds.—“On account of the extiaordinnry manner in which the 
females vary, it being extremely difficult to obtain two exactly alike 
from the same brood of larvae, a number of new species have been 
described, among which 1 may mention naresii , mosletji , pallescens , 
pulchra, and monirouzieri of Butler, and otaheitce , Felder.” 

At a meeting of the same Society, held on the 4th April of the 
present year, Mr. Salvin exhibited about sixty specimens, no two of 
which were alike, of a species of Hypolimnas caught by Mr. Wood¬ 
ford near Sma, Viti Levu, Fiji, on one patch of Zinnias. This ex¬ 
hibition, though interesting, really added nothing to our knowledge 
of the genus, since the varieties shown were those connecting 
H . pallescens with an extremely dark representative of II, antigone , 
which in the Museum collection have been associated since the year 

1 II, bolina is an Indian typo never jot roceived from the Australian Region. 

37* 
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1884, when I published an account of a collection of Butterflies made 
by Mr. Woodford in the Fiji Islands. At p. 345 of the ‘Annals 
and Magazine of Natural History* (5th series, vol. xiii.), under 
Hypolivnnas pallescens , I state:—“ The series collected by Mr. 
Woodford shows a series of gradations, commencing with the ex¬ 
tremely pale form figured in Brenchley’s * Voyage,’ through a series 
of gradually darkening forms near to H. antigone of Batavia, to a 
smoky brown form in which the markings, excepting the discal series 
of white spots on the primaries, are much obscured; the general 
character of IT. pallescens , apart from the ground-tint, is never¬ 
theless retained throughout the series.” 

The fact that the males differ as well as the females has been 
overlooked, and this can only be accounted for on the supposition that 
Mr. Mathew did not examine the under surface of the wings, where 
in many nearly allliod species the best characters are frequently to 
be discovered ; as will he seen, he states that the males vary “ in no 
way whatever,” whereas I have never found any difficulty in assigning 
the males to their proper females, by looking to the pattern and 
colouring of the under surface. 

That two or three forms, differing in both sexes and each showing 
some slight degree of variation, exist together in each locality is a 
truth which cannot be questioned, and that these tvu> or three forms 
may be seasonal types of one species in each locality is possible ; but 
to associate thirty or forty distinct forms from an area extending 
from Northern India to Southern Australia (because some of the 
forms from neighbouring islands are nearly allied), as one extremely 
variable species, is at once to regard “ genus ” and “species” as 
synonymous terms. 

It is at any rate pretty clear that only one form, and that distinct 
from any of those previously received, occurs on Christmas Island. 

LYCiENID*. 

Lyc^nin^:. 

3. Nacaduba aluta. 

Cupido aluta , Druce, Proc. Zool. Soc. 1873, p. 349. n. lfi, pi. 
32. fig. 8. 

Three male examples, taken in the bush, October 1st. Tins 
soecies was described from Bornean specimens : the Museum collec¬ 
tion contains a series from Malacca. 

Papilionid^e. 

PiERINjE. 

4. TERIAS AMPLEXA. 

Terias amplexa , Butler, Proc. Zool. Soc. 1887, p. 523, fig. 5. 

3 . Flying-Fish Cove, October 1st; 3 d <$, west end of Christmas 
Island, October 3rd. 

The specimens correspond in every respect with the type previously 
received. 
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5. Ter ias patruelis. 

6 . Terias patruelis, Moore, Journ. Linn. Soc., Zool. vol. xxii. 
p. 46, pi. iv. fig. 5. 

$ • Slightly paler above than the male ; the inner edges of the 
black-brown border of primaries slightly diffused ; expanse of wings 
38 inillim. 

9. Christinas Island, October 1st. 

I)r. Anderson collected males on Elphinstone and Pataw Islands, 
Morgui Archipelago; the species, however, seems to be widely dis¬ 
tributed, as we have received it (only differing in being a little smaller) 
from Bombay and Mhow. 

IIETEROCERA. 

Liparid^e. 

6. ForthES i a irrorata ? 

9* Euproctis irrorata , Moore, Cat. Lep. E. I. Comp. ii. p. 347 
(1858-9). 

c? . Christmas Island, 2nd October. 

Only one worn specimen was obtained; it is probably the male 
of Moore’s species: the primaries are irrorated beyond the middle 
with brown (not with black ) scales. For a Porthesia it has unusually 
large antenna* and rather more prominent eyes. 

IIkRM IN IID /E. 

7. IIydrii.lodes sp. n. 

Probably a new species, with palpi as in H. graratafis (Bocana 
gravatalis, Walk.) of Borneo ; the example is very badly rubbed, but 
enough colour remains to show that the basal half of the secondaries 
below is oehreous, that these wings also have only one band across 
the disk, and that all the wings have a blackish discocellular spot. 

No exact locality given. 

Eudragana, gen. now 

Nearer to Dragana than to anything known to me ; hut differing 
in its narrower smoother palpi, which are directed obliquely upward 
aud have a pointed terminal joint: the thorax flatter ; the head not 
crested in front, the antenna) longer ; neuration similar. 

8. Eudragana mmbata, sp. n. 

$ . General coloration of Draganapansalis, rather less ochraceous ; 
primaries whity brown, slightly inclining to yellowish, with ail in¬ 
ternally irregularly trisiuuated greyish external border edged with 
black ; a marginal series of black dots ; orbicular spot punctiforrn, 
black, interrupting a zigzag grey line which limits the basal area ; 
reniform spot represented by a black annulus, interrupting a central 
zigzag band formed by two approximated greyish stripes; fringe 
shining whity brown; secondaries shining pale whity brown, with 
a broad internally diffused grey outer border ; friuge yellowish as in 
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the primaries: body whity brown, slightly yellowish; palpi except¬ 
ing the terminal joint dark grey at the sides ; under surface pale 
whity brown ; the wings slightly suffused with grey. Expanse of 
wings 24 millim. 

No exact locality given. 

It is unfortunate that the male was not obtained; for, although 
no genus corresponding with this moth appears to have been described 
either as a Noctuid or a Deltoid , the characters of the male would 
indicate the affinities of the genus with greater certainty than those 
of the female. 

P Y R A L I D JE, 

9. PY KALIS LISTERI, Sp. 11. 

Allied to 1\ gerontesalh of Ceylon, but decidedly smaller, the outer 
black-edged white line of the primaries much less irregular and 
considerably nearer to the outer margin, and those of the secondaries 
ill-defined and partly obsolete. Expanse of wings 13 millim. 

Seven examples, five of which, however, are rubbed clear of scales ; 
without exact locality. 

BOARMII DvE. 

10. Boarmia compactaria. 

Boarmia compactaria , Walker, Cat. Lep. Het. xxvi. p. 1538 
(1802). 

Evidently a variable species; three males were obtained, one on 
a tree-trunk in Flying-Fish Cove on September 30th, the others on 
the 3rd and 4th October. 

The type of B . compactaria was received from Penang. 


10. On the Insects (exclusive of Coleoptcra and Lcpidoptera) 
of Christmas Island. By W. F. Kirby, Assistant in 
the Zoological Department, British Museum. 

[Received October 15, 1888.] 

It is unnecessary for me to preface my paper with remarks on the 
general affinities of the insects collected by Mr. Lister. Most of 
the species that he obtained prove to be new, and the greater part 
even of these exhibit no very great affinity to any already con¬ 
tained in the British Museum. A few species obtained (chiefly 
small Orthoptera, several of which are immature) are not noticed, 
as we do not yet possess enough material for descriptions to be 
useful. 


ORTHOPTERA. 

Forficulid#:. 

Labi dura nigricornis, sp. u. 

Long. corp. 18-20 millim. 

Black; head smooth, not much raised, broad behind, and narrowed 
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and produced in front; lower mouth-parts sometimes testaceous; 
antennai 17-jointed, sometimes inclining to pitchy beneath, but with 
none of the joints white or yellow; pronotum smooth in front 
and very finely reticulate behind, nearly quadrate, the hinder edge 
rounded ; a central groove on the front half, on each side of which is 
a slight elevation ; tegmina nearly smooth, broader than the thorax, 
and It* times as long as broad ; projecting portion of the wings rather 
narrow, sparingly punctate, about £ as long as the tegmina, and 
very slightly tipped with pale testaceous ; femora slightly thickened; 
tarsi, and sometimes the extreme tips of the tibia?, ferruginous ; 
abdomen thickly and finely punctured, the hinder margins of the 
segments appearing as if milled. Under surface more inclining to 
pitchy. Forceps nearly as long as the abdomen, moderately broad, 
more or less punctured, and incurved at the extremity ; in the male 
with a tooth at the base, and another, preceded by two or three 
small denticulations, at two thirds of the length. 

Several specimens obtained (October 3, 1887). This appears to 
be the common Earwig of the island ; it has considerable external 
resemblance to Chelisoches morio , Fabr , from which the structure 
of its legs and its uuicolorous antennae will at once distinguish it. 

Blattidas. 

Blatta livida, Fabr. 

lilatta livida , Fabr. Ent. Syst. ii. p. 10. n. 23 (1/93). 

A cosmopolitan species. No record attached to the specimen. 

Panesthia javanica, Serv. 

Panesthia javanica , Serv. Aim. 8ci. Nat. xxii. p. 38 (1831). 

“These insects abound under rotten wood and in large holes in it, 
which they seem to make. In various stages of development. West 
End, Christmas Island, October 1, 4, f>, 1887.” 

PiIASMIDyE. 

ClITUMNUS ST1LPNOIDES, Sp. 11. 

Long. corp. 100 millim. 

Male. Uniform brown ; head and pronotum somewhat more grey; 
antennae about two thirds as long as the mesonotum ; pronotum 
hardly longer than the head; mesonotum one fourth longer than 
the metanotum ; two small horns between the eyes; legs long, 
slender, unarmed, clothed with very fine oblique bristles ; outer anal 
appendages longer and less incurved than in C . etilpnus. 

Taken October 6, 1887. Also two immature specimens, appa¬ 
rently belonging to the same species. Closely allied to C. sti/pnus, 
Westw. 

Gryllidas. 

Phisis listeri, sp. n. 

Long. corp. 15 millim. 

Male . Pale green ; head and pronotum darker, with two conspi¬ 
cuous yellow lines, slightly convergent, running from the back of the 
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eyes to the base of the pronotum ; suture of the tegmina yellowish* 
and the antennae, legs, and under surface of body likewise inclining 
to yellow; four front femora and tibiae armed with long slender 
spines; hiud femora considerably thickened before the middle; hind 
femora and tibiae with very numerous short spines. 

Three specimens, two immature. The adult specimen above 
described shows only three spines on the intermediate femora ; but 
one of the others has four, showing that this is not a constant 
character. 

One of the immature specimens bears a label t( Christmas Island, 
October 3. Colour grass-green.* 5 The colour is now much varied 
with yellow. 

Allied to P. pectinata , Gu6r., but considerably smaller than any 
of our specimens of that species. 

PhYLLOPTE RIDiE. 

Gryllacris rtjfovaria. 

Long. corp. 32 millim.; ovipositor 5 12 millim.; exp. al. 65 
millim.; long, antennarum circa 110 millim. 

Yellowish brown; the head, especially the face, red ; the vertex, 
the neighbourhood of the eyes and of the antennae, the space between 
the latter, the lower mouth-parts, and the palpi more or less varied 
with yellowish ; prothorax and sides of abdomen beneath varied 
with red; spines of the hind legs tipped with black ; tegmina 
yellowish, with yellowish veins. Wings ample, pale grey ; the longi¬ 
tudinal nervures yellowish brown; the cross-nervurcs blackish, 
bordered with dusky on each side, except the two or three outer 
rows, the outermost of all being varied with yellowish. 

Moderately stout, smooth and shining; face with a few shallow 
punctures; head and thorax of ecjual breadth; antemne, legs, and 
anal appendages (except ovipositor) sparingly clothed with tine short 
woolly hairs ; hind femora with from nine to eleven short spines, 
hardly arranged in pairs, on each side; hind tibiae with six irregular 
pairs, without counting the apical ones. In the male the last seg¬ 
ment of the abdomen terminates in two short stout conical pro¬ 
jections ; the upper anal appendages are long, tapering, divergent 
in the middle, and slightly incurved at the tips; the lower appen¬ 
dages are only half the length of the upper ones, and are simply 
divergent. In the female the upper appendages are stouter at the 
base and more incurved at the tips than in the male, but are of 
nearly equal length. 

Belongs to the same group as Gryllacris tessellata , Drury, but 
readily distinguished by the total absence of black markings on the 
head and thorax, and by the colour of the tegmina and wings. It 
is probably more closely allied to G . variabilis, Brunner (Verh. 
zool.-bot. Ges. Wien, xxxviii. p. 353, f. 40), than to any other 
described species. 

Appears to be a common species on Christmas Island, as one male 
and four females were 'obtained. 

Taken on leaves on a tall tree-top, October 9. 
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LoCUSTIDjE. 

PrIMNIA (?) ORIENTALS. 

Exp. al. 44 millim.; long. corp. 26 millim. 

Grass-green; antenna) about twice as long as the head and prono- 
turn, yellowish (faded?), the tips brownish; tips of mandibles and palpi 
dark green ; vertex with four dusky lines approximating in front, 
the inner ones much nearer together than the space between these 
and the others ; the transverse grooves on the pronotum black, the 
first shorter than the others, and ending in a dusky spot on each 
side, behind which is another dusky spot (between the second and 
third grooves); the second groove is angulated forwards at its extre¬ 
mities, ending in blackish spots; before the first groove runs a 
transverse reddish tine, only distinct on the sides. Abdomen blackish 
above, green on the sides and beneath; a large dark green spot 
beneath, towards the extremity of the 8th segment. Elytra green, 
with many of the longitudinal nervures yellowish ; the intermediate 
spaces inclining to hyaline beyond the middle. Wings smoky hyaline, 
with brown nervures; costal nervure yellow, and the nervures at the 
base and alon*? the inner margin grass-green. Spines short, tipped 
with black, as well as the claws. 

I refer this insect to J\ rimnia , StSl (the type of which is from St. 
Helena), with some doubt. 

“ Flew into light in tent, October 9tli.” 

Cyrtacanthaoius fitsilinka, Walk. (?). 

Cyrtacantkacris fasilinea , Walk. Cat. Derm. Salt. iii. p. 564. 
n. 30 (18/0). 

I am not quite certain that the specimen from Christmas Island 
is identical with Walker’s species from Ceylon; but it closely 
approaches it, and as there is only a single specimen from the 
former locality, and that not in very good preservation, I have been 
unwilling to describe it as new. 

Cyrtacanthacris disfarilis, sp. n. 

Exp. al J 90 lin., $ 115 lin.; long. corp. d 54 lin., J 80 liu. 

Male . Head and body yellow, inclining to reddish above ; antennae 
with the first two joints yellow, the remainder black above, beneath 
pitchy or yellowish ; tegmina longer than the abdomen, yellow ; the 
longitudinal veins darker; towards the tip the membrane becomes 
nearly hyaline, and many of the nervures are brown. Wings smoky 
hyaline, the nervures towards the base and costa yellow, the 
remainder brown; the nervures immediately at the base incline to 
reddish. Legs yellow, darker above ; tarsi inclining to reddish ; the 
joints sometimes marked with green ; claws black at the tips ; hind 
femora with three carinoe above, with short and distant serrations ; 
these and the lower lateral carina are irregularly marked with black ; 
the intermediate space above is slightly reddish, more so at two 
points than in others, which gives the appearance of two interrupted 
bands. Sutures of the knee-joint black. Hind tibiae with a green 
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spot at the base above, otherwise dull-green; the under surface 
yellow. Spines yellow, tipped with black ; hind tarsi yellowish or 
reddish. 

Female . Reddish brown, inclining to black on the upper part of 
the head and thorax ; antennae black (including the two basal joints), 
and pitchy towards the extremity; face reddish. The frontal 
concavity is black on the sides, but is filled up with yellow, which 
forms the front of a broad yellow stripe which runs to the extremity 
of the prothorax, of which the borders, and especially the lower 
hinder angles, arc more or less yellow; the borders of this streak 
above, the facial carinse, and a stripe under each eye are darker 
than the surrounding parts. Four front legs dirty green, varied 
with yellow; the arolia reddish ; middle femora with a double row 
of yellow spots on the outside. Hind femora brown above and 
reddish beneath, with two blackish transverse bands above; the 
space between the lateral carime with oblique or oval whitish or pale 
yellow marks, and a continuous yellow stripe on the under surface. 
Hind tibiee black above, with a yellow spot at the base, and brownish 
yellow beneath; spines yellow, tipped with black. Hind tarsi 
reddish, with a black carina above ; tegmina brown, the interspaces 
more hyaline towards the tips. Wings as in the male. 

Allied to C. melanocerns , Serv. ( niyricome , Burm.), from Java 
and Malacca. 

I should not have ventured to place these insects together but for 
a memorandum which accompanied them, stating that they were 
found in coitv by Lieut. Richardson near the shore of Christmas 
Island on October 1, 1887. Another specimen of the male was met 
with on October 2 at Flying-Fish Cove. 

Efacromia rufostriata, sp. n. 

Exp. al. S 43 lin., $ 40 lin.; long. corp. <3* 20 lin., 5 22 lin. 

Male . Testaceous, speckled with reddish and black ; a small 
black spot beneath each eye; a black stripe (bordered above by 
a pale line and suffused below) runs behind each eye to the extremity 
of the pronotum; it is intersected at the third groove of the pro- 
notum by the pale line which runs below instead of above the hinder 
part of the black stripe, which is conical and more sharply defined 
than the rest; hind femora on the inside black for half their length, 
followed by a long black spot; the inside sutures of the knees are 
also black; hind tibiae beneath black at the base and for the last 
three quarters of their length ; spines whitish, tipped with black. 
Tcgula testaceous, subhyaline beyond the middle, with reddish ncr- 
vures; the basal half of the principal nervure black; wings clear 
hyaline, with pale nervures; several of the longitudinal nervures 
before the middle of the wing black for at least part of their length. 

Female similar to the male, but much redder, and hardly speckled; 
edges of the frontal concavity blackish, and from this run two 
slightly diverging blackish lines between the eyes and as far as the 
occiput. Markings of the head and pronotum nearly as in the 
male ; sides of pronotum varied with yellowish. Ilind femora red 
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(very bright red beucath), and marked as in the male; hind tibiae 
black at the base on the inside and beneath ; the basal third other¬ 
wise yellow, the middle third black, and the apical third red. Spines 
white, tipped with black ; extreme tip of hind tibiae, including the 
base of the terminal spines, and hind tarsi, yellow. Tegulae and 
wings nearly as in the male; but the tegulae, and especially most of 
the longitudinal nervures, darker; many of the cross nervules, a short 
stripe before the middle above the principal nervure, and most of the 
nervures on the inner marginal region are red. 

In both sexes the costa is moderately arched at one fourth of its 
length. 

Not very closely related to any species previously represented iu 
the British Museum. 

Captured October 1. 


HYMENOPTERA. 

Formicid^e. 

Camponotus melichloros, sp. n. 

Long. corp. 7-8 lin. 

Worker. Structure nearly of C. ligniperda. Thoracic sutures 
fairly well defined; node of petiole forming a rounded plate. Smooth 
and shining, sparingly clothed with erect white hairs; thorax honey- 
yellow ; head and tn^si reddish; flagellum paler; abdomen black, 
with pale sutures ; eyes and extreme tips of mandibles black, the 
latter sexdentatc. 

The following label was attached to the bottle:—“Two forms from 
same nest in rotten wood. Flying-Fish Cove, October 2.” The 
specimens differ little, except that some arc rather smaller and paler 
than others, and with conspicuously smaller head. 

PON ERID/E. 

Lobopelta DIMINUTA. 

Ponera diminutn , Smith, Cat. Hym. B.M. vi. p. 89. n. 23 (1850). 

Four workers from a nest; found near the summit of Christmas 
Island, October 4. Originally described from Sarawak. 

Eumenidas. 

ODYNEllUS POLYPHEMUS, sp. 11. 

Long. corp. 10 millirn.; exp. al. 17 millim. 

Black, thickly and closely punctured ; head with a yellow spot 
between the antennae; the orbits opposite tlie antennae very narrowly 
edged with yellow ; a yellow streak on each side of the base of the 
clypeus, just below the antennae, and a yellow streak behind each 
eye, above the middle. Prothorax edged in front with a broad 
yellow stripe, tapering and interrupted in the middle, and cut 
squarely off on each side. Tegulee pitchy, with a very small yellow 
dot in the middle, a triangular yellow spot above, and another, sub¬ 
rotund, on the mesopleura. Scutellum with a broad longitudinal 
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yellow stripe on each side ; postscutellum yellow ; mctathorax with 
a broad curved yellow stripe on each side. Abdomen with the first 
segment yellow above, except in front, a black line interrupted 
behind on the median line above; second segment yellow above 
except at the base, and on a wide conical space which extends to 
three quarters of its length ; on the hinder edge of the segment the 
yellow colour is continued on the lower surface, but does not form 
a complete ring, being widely interrupted in the middle; the third 
segment bordered with yellow behind on the upper surface. Wings 
dirty hyaline, smoky along the costa and in the radial cell. 

Allied to 0. confiuenUts , Smith, from Sumatra, but differing much 
in colour from any described species. 

No particulars of capture. 


Vespid^. 

PoLISTES BALDER, sp. 1). 

Exp. al. 28 millim.; long. corp. 13 rnillim. 

Ochreous yellow, with linear black markings. Head with a black 
line just above the antennep, the cuds of which run upwards on each 
side and slightly diverge; below the antennae the clvpeal suture is 
black, and this curve is sometimes connected with the upper one by 
a black line on each side within the antennae ; a black line crosses 
the head just behind the ocelli, over which extends a continuous 
black spot; the tips of the mandibles are also black, as well as the 
basal parts of the head and prothorax. Thorax with all the sutures 
more or less black, sometimes not continuously; the central black 
line is frequently incomplete behind. Pectus and pleura black, the 
latter marked with four or five large and small yellow spots. Scu- 
tellum, postscutellum, and metathorax yellow; the sutures rather 
broadly black; groove of the metathorax black. Legs almost 
entirely yellow or reddish yellow ; the trochanters and the extreme 
tips of the coxae and bases of the femora black. Abdomen inclining 
to reddish yellow, but with no distinct markings, except a black 
spot above at the base of the 1st segment and the suture between 
the 1st and 2nd segments, which is generally black. Wings smoky 
hyaline, with brown nervures; costal nervure and costal region 
yellowish. 

Allied to P. hebreeus, but smaller and differently coloured. The 
first segment of the abdomen, too, appears to be a little longer and 
more gradually widened. 

Two nests accompanied these Wasps. They are round, and the 
smaller one is considerably raised in the middle. The upper surface 
is grey; the outer portion is inky black towards the base, and 
whitish on the sides above. 

One of the Wasps was taken on October 1 at Flying-Fish Cove; 
a neBt, with eggs, larvae, and cocoons, was found on the underside 
of a branch at the same place on October 2; and another nest, with 
Wasps flying round it, on October 5. 
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HEMIPTERA. 

LyGjEIDvE. 

Lyg/eub stjbrxjfescens, sp. n. 

Long. corp. 11-13 rnillim. 

Pitchy brown above ; the bead, pronoturn, and base of the elytra 
bordered with dull red ; the ocelli and the space between each eye 
brighter red ; antennae and legs pitchy brown above and below ; bead 
and body dull red beneath (in the female the abdomen is shaded 
with brown on the sides and towards the extremity, and the legs are 
of a redder brown beneath than above). Proboscis pitchy, extending 
to the middle of the third segment of the abdomen. 

Allied to L. longiusculus, Walk., from Celebes. 

The female was taken at Flying-Fish Cove on October 2. 

IIOMOPTERA. 

ClCADIILE. 

OXYPLEURA CALYPSO, Sp. 11. 

Male. Black, with testaceous markings. Head black ; front of 
vertex with a wide testaceous stripe on each side, extending from the 
inside of the eye to the striated portion of the face. Longitudinal 
sulcation broad, rather deep, black, surmounted by a trapeziform 
ochrcous spot; the transverse striations, except the upper ones, arc 
marked with ochrcous, ending in a continuous ochrcous stripe, not 
striated, on each side of the extremity of the longitudinal sulcation. 
Sides of face clothed with thick yellowish-grey hair; labrum with a 
longitudinal testaceous stripe, expanded above and below ; proboscis 
testaceous, black towards the extremity, and reaching as far as the 
hinder trochanters ; antennae black. Pronotuin testaceous, entirely 
so behind ; a dumbbell-shaped black mark in front of this, extending 
to the front edge, and the central sutures blackish ; sides not greatly 
expanded, with irregular black markings, and clothed with grey hair; 
inesonotum black, with two short thick tawny stripes on each side, 
not reaching the front edge, and a spear-headed tawny mark, filled 
with black in the middle, directed forwards; scutellum with the 
hinder half and lateral ridges testaceous. Abdomen black ; sutures 
narrowly edged with testaceous, especially on the sidea; segment 7 
with two testaceous dots in the middle and a larger spot oil each 
side. Sternum mostly black, clothed with greyish hair; legs testa¬ 
ceous ; coxae, four front femora, and tarsi streaked with black above ; 
opercula testaceous, extending nearly to the end of the first segment 
of the abdomen. Abdomen beneath testaceous; basal segment entirely 
black, the follov/ing segments triangularly blackish on each side at 
the base, the last two lateral lobes spotted with black. Tegulae and 
wings hyaline, with brown nervures; costal nervures and inner mar¬ 
ginal nervures testaceous. 

Allied to 0 . bufo and 0. polita , Walk., but differently marked. 

An extremely hairy pupa, marked “ Dug up, earth, October 8,” 
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accompanied the specimen, besides an empty pupa-skin, both pro¬ 
bably belonging to the same species. 

FuLGORIDiE. 

Ricania flavicostalis, sp. n. 

Exp. al. 20 millim.; long. corp. 7 millim. 

Male. Head yellow, with four keels; vertex depressed, brown, 
except at the sides and on the median line; front quadricarinate, the 
angles of the outer carinse very prominent, the middle ones hardly 
projecting on the frontal edge; all the carinee black, and with a short 
dark line on the clypeus between them, the middle ones rather wide 
apart, and meeting in a point at the extremity of the clypeus. 
Thorax and abdomen blackish brown above, the thorax tricarinate, 
varied with ferruginous on the sides and along the outer edges of the 
two outer carime; abdomen with the second segment greenish, and 
the base of the three following segments ferruginous. Under surface 
of the body and legs yellowish ; the four front tibiae brownish above; 
abdominal segments edged behind with a green line; the last two 
segments reddish brown. Wings hyaline ; fore wings with the 
costal space yellow as far as the black stigma, beyond which is a 
hyaline space; hind margin broadly purplish brown, intersected by 
a curved line nearly parallel to the hind margin; within the middle 
of this runs a narrow vitreous stripe covering the outer half of seven 
cells; one or two very irregular series of transverse cells beyond the 
middle of the wing, not even uniform oil both sides; inner marginal 
region tinged with yellow, but less strongly than the costa; costal 
cross-nervures not forked, but most of the apical nervurcs beyond the 
stigma and on the hind margin are forked. Hind wings hyaline, 
brown along the hind margin, the first six or seven marginal nervurcs 
from the tip furcate or bifurcate. 

The neuration of this and the two following species somewhat 
resembles that of 11 . panorp&formis , Spin. No dates of capture are 
attached to any of the specimens. 

Ricania affinis, sp. n. 

Exp. al. 22 lin.; long. corp. 9 lin. 

Male. Very similar to the last species, but darker above, the 
brown bands on the clypeus beyond the inner carinse darker; under 
surface of body yellow, with irregular black markings beneath the 
wings, and a large spot on the pectus between the first two pairs of 
legs; abdomen not banded with green above, but with a row of 
yellow spots on the sides. Wings hyaline, not tinged with yellow on 
the costa or inner margin, but with a yellow spot on the costa (like¬ 
wise edged with black within) before the black stigma; below the 
stigma are some small brown blotches along the line of the inner row 
of transverse cells ; there are also two small brown spots nearer the 
base on the lower half of the wing; hind margin brown for about 
one sixth of the width of the wing, and marked with two irregular 
hyaline spaces, each covering several cells ; close to the hind margin 
runs an interrupted row of small hyaline dots. Hind wings hyaline, 
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edged with brown, except towards the anal angle. Neuration nearly 
as in the last species, but the outer row of transverse cells less 
numerous. 

Ricania hyalina, sp. n. 

Exp. al. 15 millim.; long. corp. 5 millim. 

Male . Head yellowish ; the carinae black, the elypeus marked w ith 
brown lines between them ; the middle carinae not projecting on the 
vertex, which is deeply and triangularly depressed in the middle ; 
thorax reddish above, the middle carinae yellow; abdomen brown 
above, the sides marked with yellow, and the segments bordered 
with green behiud. Under surface of the body yellow, the femora, 
the extremities of the first five segments of the abdomen, and a large 
spot at each side at its extremity green; the base of the first five 
abdominal segments rich cream-colour. 

Allied to 11. pellucida. Spin., and ll. panorpeeformis. Germ. 

DIPTERA. 

Asilida:. 

LaFIITITA NIGROC/EllULEA, Sp. II. 

Exp. al. 28 lin.; long. corp. 14 lin. 

Head black ; the hairs on each side in front within the eyes silvery 
white; beard and proboscis black; hairs at the back of the eyes 
slightly greyish. Thorax above inky black, hardly shining; the 
front, sides, and sntuics clothed with white hair, inclining to silvery. 
Legs inky black, more shining than the thorax, clothed with white 
hair; pnlvdli brown. Abdomen deep purple, shading into green at 
the extreme ends of the segments and with three spots formed of 
white haiis on each side of the fiivt three incisions. The first seg¬ 
ment of the abdomen is slightly expanded ; the remainder are of 
nearly erpial width to the extiemitv, the last segment being slightly 
narrowed and subtruncated. Wings hyaline brown, with a very 
slight purplish iridescence, and, towards the base, more transparent; 
lniltcres of a conspicuous orange-brown. 

Allied to L. aurifacies , Walk., from Romeo, and to several other 
species from the Malay Archipelago. 

Muscidas. 

Stiliiomyia jucunda, sp. n. 

Long. corp. 7*1-10 lin. 

Head black; middle of face, antennae, &c. hoary or lead-colour; 
sides white ; mouth-parts reddish ; hinder orbits narrowly white. 
Thorax aud abdomen green, strongly punctured; front of prothorax 
edged with hoary ; abdominal segments narrowly edged behind with 
blue-black; thorax beneath, in the middle and hinder portion, as 
well as the legs, black; sides of front part of thorax green; wings 
h\ aline (?) (discoloured in all the specimens) ; halteres white ; spiues 
on the body and legs black. 

Several specimens, without date of capture. 

Allied to S. decrescens , Walk., from Morty Island. 
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11, On the Arachnida, Myriopoda, and Land-Crustacea of 
Christinas Island. By It. I. Pocock, Assistant Nat. 
Hist. Museum. 

[Received October 15, 1888.] 

Although not extensive in numbers either of species or indi¬ 
viduals, Mr. Lister’s collection of the above-mentioned groups of 
animals presents some features of no little interest. No Chilnpod 
has ere this been recorded from the island, and amongst the speci¬ 
mens obtained are examples of two species of Crypt ops , a genus which 
has never before been reported from any part of the Oriental Region. 
As might have been expected, one of these is new ; while, curiously 
enough, the other is inseparable from the common C. hortensis 
(Leach), which is tolerably abundant in the neighbourhood of 
London. 

Such wide-spread and well-known Chilopoda as Scolopendra 
morsitans (Linn.) and S. subspinipes (Leach) are conspicuous for 
their absence. The two species of Diplopoda taken are new ; one, in 
addition, constituting a new genus; but this fact, considering the 
scantiness of our knowledge of the Diplopod fauna of the neigh¬ 
bouring lands, is not surprising. With the exception of one world¬ 
wide form the Araclmida belong to species that have been described 
only from Australia; and it may perhaps be worth while in this 
connection to call attention to the fact that Capt. Maclear brought 
back in 1887 one specimen of Liocheles australa&uv (Fahr.), a 
Scorpion that ranges from the Corea to the Fijis (see Proc. Zool. 
Soc. 1887, p. 520). One species of a land-crab was taken. This, 
in addition to its being a new species, is of interest inasmuch as it 
renders justifiable the view that the genus Limnocarcmus (De Mail) 
should be regarded as a synonym of Ilyheocarcinus (Wood-Mason). 

CHILOPODA. 

ScOLO PENDR IDiE. 

Cryptops hortensis (Leach). 

For synonyms and an excellent description of this well-known 
European species and for references to the literature which treats of 
it, see Latzel, ‘Die Myriopoden der Oster.-Ungar.-Monarehie,’ i. 
p. 153 (Alfred Holder, Vienna, 1880). 

One specimen under a stone in Flying-Fish Cove. Although I 
hate subjected this specimen to a most careful examination, 1 can 
find no reasonable grounds for separating it from the common 
European form. 

Cryptops inermipes, sp. n. 

Colour ochraceous, cephalic and anal segments darker. Antenna 
long, slender, imperfect, being composed of but sixteen segments ; 
segments cylindrical, the proximal short and thick, and sparsely 
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hirsute, the distal much more slender and densely pubescent. Head - 
plate cordate, hirsute, without sulci; basal plate not visible. Maxil¬ 
lary sternite wide, simple, with toothless but bristly anterior margin ; 
maxillary feet bristly, inner margin not furnished with teeth; claw 
long and gently curved. 

Tergites scantily hairy and sparsely punctured; first without 
sulci and slightly overlapping the head-plate in front; second with 
two shallow sulci; the rest, with the exception of the last, bearing four 
sulci, two median, paiallel, complete, and on each side one which, 
starting anteriorly near the median sulcus of its side, curves out¬ 
wards and terminates on the surface of the tergite in the anterior 
region of the body, but reaches, or nearly reaches, the hinder margin 
of the plate in the posterior region of the body ; lateral margins not 
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Crypt ops iner Wipes. 


raised. Sternites : each, the first excepted, furnished with a median 
longitudinal sulcus and most of them with a median transverse 
sulcus, which cutting the other at right angles makes the form of a 
cross. The distinctness of this latter sulcus is variable, and it 
almost disappears in the posterior region of the body. Anal segment : 
tergite with parallel lateral margins and angularly produced poste¬ 
rior margin ; anterior portion of pleuritc furnished with large, not 
close-set pores ; posterior portion without pore^; posterior margins 
slightly convex and bristly, obtuse below; sternite with a median 
anterior abbreviated sulcus, slightly curved lateral margins and 
com ex posterior margin. Legs (all that remain) remarkably hirsute, 
but none of the segments spiny or denticulated. 

Length about 27, of an tenure 5i millirn. 

One specimen beneath a stone in Flying-Fish Cove. 

Proc. Zool. Soc.—1888, No. XXXVIII. 
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This species may be recognizer] inter alia by its cylindrical an¬ 
tennal segments, and by the absence of denticles upon the under 
surface of the tibial and proximal tarsal segments of the anal legs. 

GeOPHI1.1DvE. 

Mecistocephalus castaneiceps (Haase). 

Mecistocephalus castaneiceps , Haase, Die Indisch-Australischen 
Myriopoden, pt. i. Chilopoden, p. 102, pi. vi. fig. 100. 

Six specimens were taken under stones in Flving-Fisli Cove. 

This species has hitherto only been recorded from Pulo Edam, an 
island on the north coast of Java. 


DIPLOPODA. 

POLYDEKM I L> K. 

Cylindrodesmus, gen. nov. 

Genus generi Strongylosoma affine ; eo discrepans quod foramina 
repugnatoria, absenfibus carinis lateralibus , in srgmenforum 
superfine sit am habent ; labro ad speeinn ferine quadratic 
lamina ex anteriore capitis margine prominent™ eonfonnato . 

For other characters see under the specific diagnosis. 

Cylindrodesmus hirstjtus, sj>. n. (Fig. 2, p. 550.) 

Colour ochraceous or testaceous. Head-plate remarkably convex 
in its upper portion and cleft by a longitudinal median sulcus, which 
terminates before reaching the interantennal space. This space 
very narrow. Externally to the point of insertion of each antenna 
the head-plate is somewhat deeply excavated, to form a groove, which 
is bounded on the inner side just above the proximal joint of the 
antenna by a rounded prominence, and on the outer side by a con¬ 
spicuous ridge which, sharply defined above, merges insensibly with 
the rest of the head-]date below, and is continuous with the external 
margin. Beneath the interantennal space the head-plate presents 
a shallow transverse constriction. The la brum is remarkably promi¬ 
nent and projects as a somewhat quadrate prolongation from the 
lower portion of the head-plate, its lateral margins cutting the lateral 
margins of the head-plate at about an angle of 135°. Its anterior 
margin is almost straight and feebly toothed in the middle, and its 
antero-lateral angles rounded. Head-piate thickly clothed with 
short hairs and closely hut obscurely punctured. 

Antenna* short and hairy; segments 2, 3, 4, 5, proximally nar¬ 
rowed, about equal in length and somewhat cup-shaped; sixth 
segment much larger and more cylindrical than those that precede 
it ; seventh segment cylindrical, small, but conspicuous. 

Tergites not shining, dull, rugulose, thickly clothed with short 
hairs and sparsely with longer hairs: first with simple margins 
and rounded lateral angles; second widened inferiority on each side; 
hinder half of each of the other somites above evenly arched from 
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side to side; the inferior surface less arched, with its plane meeting 
the plane of the lateral surface almost at right angles. On the 
under surface, near the point of junction of the two surfaces, there is 
a shallow constriction which gives each somite the appearance of 
being furnished below on each side with a rounded keel-like promi¬ 
nence. These prominences form a continuous series extending from 
the lateral margin of the first tergife to the posterior end of the body, 
a scries which corresponds with the series of inferior keels found in 
some ( ? all) species of Strongylosoma. 

Foramina repugnatoria small, circular, with slightly raised mar¬ 
gins, situated in the middle of the sides of the same somites, as in 
Strongylosoma, but not supported upon even a trace of a keel; those 
in the anterior region of the body situated in the anterior portion of 



Cyl indrodesm us hirsnt us. 


the posterior half of each somite, those in the posterior region of the 
body in the posterior portion of the posterior half of each somite. 
Anal tergite produced behind into a short rounded prominence which 
slightly overlaps the anal valves; margins of valves not raised; 
subanal plate somewhat quadrate, with slightly concave and con¬ 
verging lateral margins, and slightly concave posterior margin, at 
each end of which is a prominent tooth. b , 

Legs hairy. Copulatoiv foot of the male consisting of two 
segments; proximal segment, half of which is inside the body, 
slender and cylindrical above, stout below, and membranous on the 
inner surface, where it comes into contact with its fellow on the 
opposite side ; from its distal extremity on the inner surface springs, 
at right angles to it, the distal segment, which projects forwards 
parallel to the long axis of the body ; this segment has the form of 
a slightly waving rod which is sharply upturned toward^the distal 
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extremity, where it is bifid; proximally it is furnished with a few 
longer and shorter hairs. 

Total length about 7 millim. 

Five males and six females were taken under stones in Flying- 
Fish Cove. 

Julidae. 

Sfirostreptus (Nodopyge) exocceti, sp. n. 

Species belonging to the immucronate hornomorphons group. 

Number of somites 54 or 55. Total length about 22 millim. 

Head-plate convex from above downwards and from side to side, 
marked above with a short median sulcus; eyes small, consisting of 
about sixteen or seventeen ocelli; front sparsely punctured and 
hirsute; labial margin slightly concave and furnished with five 
small teeth. 

Somites . Anterior and posterior margins of the first tergite 
converging gradually and meeting at an angle of about 50° ; apex 
of angle rounded, with raised margin; antero-lateral margin as far 
as the region of the eyes raised; running from the anterior margin 
of the tergite, from a point on a level with the ocular area back¬ 
wards and downwards to the posterior margin, is a single sulcus, 
above the posterior extremity of which there may he a few short 
sulci. Infero-lateral portions of the hinder half of each somite 
longitudinally striated, the striae being somewhat widely separated ; 
foramina repugnatoria small, round, situated in the middle of the 
plate above the striated portion ; upper surface of somites bearing a 
few setiferous punctures, the hinder half of each divided by a 
complete sulcus. 

Anal tergite hirsute, not posteriorly produced into a process 
which overhangs the anal valves ; anal valves hirsute, not prominent, 
with margins not compressed; suhanal plate evenly rounded. 

Colour shining black ; hind margins of segments and labial regions 
lighter ; legs testaceous. One specimen, which basin all probability 
lately undergone a moult, is pale-coloured. 

Five specimens (one d) taken under stones in Flying-Fish Cove. 


ARACHNIDA. 

EPEIRIDvE. 

Nephila nigritarsis (L. Koch). 

Nephila nigritarsis , L. Koch, Die Arachniden Australiens, &c., 
i. p. 152, pi. xii. fig. 4. 

Seven adult female specimens from the lower slope above Flving- 
FishCove. J b 

This Australian species was described by Dr. Koch from speci¬ 
mens obtained from Rockhampton and Port Mackay. 

Received with the above were four immature specimens of Nephila 
which I cannot with certainty identify. Probably they are the 
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young of & nigrit arsis. A note by Mr. Lister refers to them as 
“ spiders forming vertical geometrical webs close together in parallel 
planes with cross-lines between them.” 

Attidas. 

Homalattus auratus (L. Koch). 

Homalattus auratus , L. Koch, op. cit . ii. p. 1087, pi. xcv. fiirs. 
i 9 5. * 

Two specimens. 

This species was recorded by Dr. Koch from the following 
localities in Australia—Rockhampton, Gayndah, Teak Downs, and 
Cape York. 

Spar assi dae. 

Hkteropoda venatoria (Linn.). 

For synonyms of this Spider see Keyserling, ‘ Die Spinnen Ame- 
rikas,’ Laterigrada, p. 337. 

This species is found in all tropical countries. 

An adult female, with egg-bag, and several immature individuals 
were taken in Flying-Fish Cove. Mr. Lhter describes the egg-bag 
as having been found suspended amongst the irregularly crossing 
threads of the weh. 


CRUSTACEA. 

Geocarcinid^. 

IIylasocarcinus (Wood-Mason). 

Hylccocarcinus , Wood-Mason, Journ. As. Sue. Beng. xlii. pt. 2, 
p. 258, pis. xv., xvi. (18/3). 

Limnocrircinus , De Man, Notes from the Leyden Museum, i. 
p. 65 (1879). 

For my reasons for considering Limnocarcmus synonymous with 
Hylcrocarcinus see below. 

IIyla:ocarcimjs natalis, sp. n. 

Carapace thickly and finely punctured above; posterior two 
thirds nearly flat, anterior third sloping convexly forwards ; cardiac 
region with a low elevation on each side in front, wrinkled behind ; 
branchio-cardinc grooves indistinctly defined; gastric region sharply 
marked off behind from the cardiac and branchial regions by a 
groove which curving forwards on each side passes into the hinder- 
most of the three smooth pale spots, termed by Wood-Mason the 
“ tell-tale marks of descent ” ; running obliquely forwards from each 
of these spots is the conspicuous cervical groove, which in the 
middle of its course dilates into the second pale spot and terminates 
in the third at the external margin of the orbit; epibrancliial region 
separated from the mesobranchial by a groove, which anteriorly 
breaks up and falls short of the superior margin of the carapace; 
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protogastric and branchial regions in front marked with squamiform 
tubercles, which, running into definite series, are continued on to the 
inferior lateral surface of the carapace ; these tubercles become 
finer as they approach the bases of the legs, and disappear entirely 
towards the facial region; there is no distinct line, either of 
tubercles or denticulations, separating the superior from the inflected 
regions of the carapace, although close to the external margin of the 
orbit there is a conspicuous tooth, and separated from this by the 
distance of one millim. another smaller tooth; these teeth together 
with the external suborbital lobe constitute the upper margin of an 
almost smooth area, which is bounded below by a finely serrate 
transverse ridge, running outwards from the margin of the epistoma . 
Anterior half of the gastric region marked with a conspicuous 
median longitudinal groove, which terminates in front between the 
slightly prominent epigastric lobes ; front vertical, narrow, with 
raised margin and feebly convex anterior border ; orbits a little wider 
than long, with superior border externally finely serrate, internally 
smooth; external suborbital lobe obsoletely dentate and separated 
fiom the internal suborbital lobe by a space which is about half as 
great as the space separating the internal lobe from the front. 

Ext . maxillipedes. Inner margins scantily hairy; exopodite 
shorter than the second (ischial) segment and concealed behind it; 
ischial segment nearly as wide as it is long; the third (meral) 
segment depressed in the middle of its surface, thickly clothed with 
hair externally, and with its anterior margin excised ; the small 
apical segments densely hairy and not concealed behind the meral 
segment. 

Chelipedes externally beset with squamiform tubercles and 
scantily clothed with short black hnirs ; equal in size and identical 
in shape; merus triangular; anterior border slightly coucave; 
posterior border convex, inferior border flat; antero-inferior angle 
denticulate, postero-inferior angle and superior angle spinous; 
carpus posteriorly (externally) convex, above anteriorly (internally) 
armed with three sharp teeth ; propodus convex laterally, with 
superior and inferior borders slightly convex from before backwards; 
dactylus gently curved, when closed its teeth are almost in contact 
with those of the dactylar prolongation of the propodus. 

Legs beset with squamiform tubercles and distally somewhat 
thickly clothed with black hairs disposed in longitudinal scries; 
superior angle of the meral segments slightly spinous distally ; pro¬ 
posal and dactylar segments furnished above and below with two 
series of coarse spines. Sternum and postabdomen closelv punc¬ 
tured. 

Measurements (in millimetres); —Carapace—width 19, length 15|; 
width of front 4, of orbit 3|, length of orbit ; width of posterior 
margin of carapace 8 ; width of sternum 14|, length 11 (measured 
from its anterior apex to the base of the abdomen); length of abdo¬ 
men ; length of chelipede— merus carpus 5, propodus (above) 

dactylus 6 ; second leg—length of merus 11 carpus C; pro¬ 
podus 6|, dactylus 8. 
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Two male (probably young) specimens taken under a log in the 
higher part of the island, about two hundred feet from the summit. 


In 1873 Prof. James Wood-Mason described a species of Land- 
Crab which he raised to the rank uf a new genus, lhjlceocar cinus, 
on the strength of the separation of the front from the internal sub¬ 
orbital lobe, two skeletal pieces which in Geoearcinus and Pelocar- 
cinus are confluent. An additional differential character is the 
partial concealment of the apical segments of the external maxillipede 
behind the inner angle of the merus of that appendage, these apical 
segments being concealed in Geoearcinus , visible in Pe/ocarcinus. 

Six years later Dr. De Man established a fresh genus, Limnocar - 
cinus, upon a specimen of a Land-Crab which differs mainly from 
Ilylieocar cinus in the entire visibility of the apical segments of the 
external maxillipede and in the smaller space between the front and 
the internal suborbital lobe. These, at all events, are the characters 
upon which the genus was founded. 

Now there is a two-fold reason for regarding Ih/Jceocarcinus humii 
and Limnocarcinus intermedins as referable to one genus. Firstly, 
the degree of concealment of the distal segments of the external 
maxillipede is a character which, in the allied genus Geoearcinus , is 
subject to a considerable amount of \ariation, and therefore by 
analogy is of no great value in the case of the species under discus¬ 
sion. Secondly, UyUrocurcinus humii is in one particular intermediate 
between Limnocarcinus intermedins and the species described above ; 
a species which, on account of the fieedom of the apical segments of 
the external maxillipede, is undoubtedly referable to the genus Lim¬ 
nocarcinus as defined by De Man. The above-mentioned particular 
is found in the relations inter se of the front and the two suborbital 
lobes. For in L . intermedins the distance between the front and the 
inner lobe is said to be equal to half the distance between the 
inner lobe and tin* outer lobe ; in II. humii the two distances are about 
equal; in II. natalis (lie distance between the front and the inner lobe 
is about twice as great as the distance between the inner lobe and 
the outer lobe. 

Now these facial features present in Geoearcinus an ai rangement 
which is at least as constant as the degiee of concealment of the 
apical segments of the external maxillipede. It is clear, therefore, 
that the one character is of not less value as a sign of affinity than 
the other. 

It is certainly true that, so far as the external maxillipede is con¬ 
cerned, the relationship between L. intermedius and II. natalis is 
greater than the relationship between L. intermedius and //. humii 
or between II. natalis and II. humii. But the fact that in the other 
character mentioned II. humii is intermediate between II. natalis and 
L. intermedius appears to me to make it desirable either to consider 
the three forms to be referable to but one genus, or to keep the names 
IIylceocarcinus and Limnocarcinus for their respective species, humii 
and intermedius , and to constitute yet a third genus for II. natalis. 
But of the two courses it is assuredly more expedient to adopt the 
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former; and if this be done the genus must, in accordance with the 
laws of priority, be named Hylceocarcinus . 

The three species of this genus may be separated as follows :— 

a. Terminal segments of ext. maxillipedes partially visible ; distance 

between front and inner suborbital lobe equal to the distance 
between the inner and outer lobes. 

II. humii (Wood-Mason), Nicobar Islands. 

b. Terminal segments of ext. maxillipedes almost wholly visible. 

c. Distance between front and inner suborbital lobe twice as great 
as distance between inner and outer lobes. 

II. natalis , sp. n., Christmas Island. 

V. Distance between front and inner lobe half as great as dis¬ 
tance between inner and outer lobes. 

II. intermedium (De Man), Celebes. 


December 18, 1888. 

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair. 

The Secretary read the following report on the additions to the 
Society’s Menagerie during the month of November 1888 :— 

The registered additions to the Society’s Menagerie during the 
month of November 1888 were 53 in number. Of these, 34 were 
acquired by presentation, 9 by purchase, and 10 on deposit. The 
total number of departures during the same period, by death and 
removals, was 95. 

The most noticeable additions during the month were:— 

1. A specimen of the Small-clawed Otter (Lutra leptonyx) of India, 
presented by W. L. Selater, Esq., F.Z.S., Deputy Superintendent, 
Indian Museum, Calcutta, new to the Society’s Collection, 

2, A Monkey of the genus Cercopitheeus , from South Africa, 
apparently referable to the Samango Monkey (Cercopithecus ma- 
mango), new to the Society’s Collection. 


The following papers were read :— 
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1. Descriptions of fourteen new Species of Shells from 
China, Japan, and the Andaman Islands, chiefly col¬ 
lected by Deputy Surgcon-Gcu. R. Hungerford. By 
G. B. SowiiRBY, F.Z.S., F.L.S. 

[Received October 23, 1888.] 

(Plate XXVIII.) 

Murex suferbus, n. sp. (Plate XXVIII. figs. 10, 11.) 

Testa fusiformis , solidula, albida, profuse fusco variegata ; spira 
mediocriter elongata ; anfractus 0, corwrxi , subrotundati , em- 
brgonales ll, laves, sequentes longitudinaliter nodoso-pHcati, 
varicibus 3, subangulatis squamosis hie illic sphwsis muniti , 
tiris transversis numerosis undulatis granulatis eximie fusco aU 
boque articulatis cincti; ultimus spiram superans, superne sub - 
inflatus , basin versus attenuatus, in caudam oblique recurvam 
dr sine ns, varicibus 3, subrolundatis , mediocriter elevatis , eximie 
squamosis, infra medium egregie laminato-frondosis instructus ; 
aprrtura rotunde ovata , parviusrula , m canalem fere clausum 
desinens , intus civrulea; peristoma album, margine collumellari 
alba, Uevi , externo ad limbum crenato. Operculum typicum. 

Long. 70, maj. diam. 32 mill.; apertura 18 mi Him. longa, 15 lata. 

Hub. Hongkong. 

A very beautiful shell, bearing no very close resemblance to any 
hitherto described species. In form it is, perhaps, most nearly repre¬ 
sented by M. senegafensis. The canal, or rostrum, is directed ob¬ 
liquely and curved upwards. The surface of the shell is exquisitely 
ornamented with fine beaded ridges, articulated with brown and 
white, and the varices are fringed with short vaulted scales, which 
become longer and frondose towards the base. 

A single specimen in perfect condition, brought by Dr. Hungerford 
from Hongkong, is the only one at present known. Now in the 
collection of Mr. J. J. MacAndrew. 

Mitua kxquisita, n. sp. (Plate XXVIII. fig. 7.) 

Testa elongata, subcylindraceo-fusiformis, mulhcostata, cameo- 
albida,fulvo fuscoque interruptim fasciata; spira turrit a, acumi¬ 
nata, subgradata, ad apicem acuta; anfractus 10, superne ro¬ 
tunde angulati, deinde levissime convexi; costis 13-16, conspicuis 
levifer planulatis muniti, spiraliter inter costas sulcali; anfr. 
ultimus oblongus, spiram aliquanto superans , fasciis 2-3, fulvo 
fuscoque balteatus, et linea interrupt a supra medium cine t ns, 
basin versus attenuatus, leviter recurvatus, oblique sulcatus; 
apertura angusta, intus purpureofusco tincta, lirata; labnnn 
‘ subacutum, politum, hand crenulatum; columella incequalitcr 4-5- 
plicata. 

Long. 23, maj. diam . 7; apert. long . 11, maj. lat. 1| millim. 

Hah. Port Blair, Andaman Island. 

A pretty little species of the Turricula section. Of the four 
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specimens brought by Dr. Hungerford, one is less closely ribbed 
than the others, and is a trifle larger than the type, of which the 
dimensions are given above; while the two others are considerably 
smaller. The spiral sulci on the upper whorls, and on the upper 
part of the last whorl, are interrupted by the longitudinal ribs, while 
those towards the base cross them obliquely. The painting consists 
principally of three broad bands of yellowish buff and brown, and 
the two larger specimens exhibit a line of the lighter colour inter¬ 
rupted by the ribs, situated a little above the middle of the body- 
whorl. 

Mitra brionjk, n. sp. (Plate XXVIII. figs. 3, 4.) 

Testa fusiform is, so/idiuscula ; spira acuminata , turrita, ad apicern 
acuta ; anfractus 9, convexivsculi , longitudinal iter costati , sulcis 
hand profundis superne seulpti, primi 4 -.) nigro-fusco suffusi , 
sequentes fulvo-fusci , alho unifasciati , interdum fusco hilineati; 
cost is (in arfr, tilt ., penult, et antepenult,) superne angulatis ; 
anfr, ultimus mediocriter donga tvs, zona lata viridesccnti-fusra 
cinctus, angulatus, supra unguium levissirne conravns , basin 
versus leviter attenualus , vix rccurvatus, oblique suleatus ; costis 
ad angulum lalis conspicuis , delude evanidis ; apertura medto- 
criter lata, intus lirata ; labrvm leviter incrassutum , politutn, 
nigro-fuscum ; columella incequaliter quudi iplicata. 

Long, 37, maj, diam, 13; apert. longa 20, maj. lot. 4 mil inn. 

Hub, Port Blair, Andaman Island. 

A pretty species ot the “ TurricuUi * section, and allied to M, vul- 
pecula and M, corruguta , hut evidently distinct. The three speci¬ 
mens collected by Dr. Hungerford are all characterized by a brown 
belt with a greenish tinge, surmounted by a narrow white band. 

Mitra millepunctata, ii. sp. (Plate XXVIII. figs. 5, (i.) 

Testa oblongo-ovata, utrinque acuminata ; spira patviuscula, acuta; 
sutura impress a ; anfractus 7 -8, convex i ; iris numerosis sub - 
tiodulosis, lira minore mtercurrente spiralitcr seulpti , longitudi- 
naliter inconspicue sulcati, muculis minntis fuse is, multi seriatim 
dispositis ornati; anfractus ultimus subventricosus , fulvo bifas¬ 
cia tvs, basin versus leviter contractus , baud rccurvatus ; apertura 
mediocriter lata , labrum crenulatum, columella imequaliter sex - 
plica t a. 

Long, 24, maj, diam, 9 ; apert, longa 1 5, maj, lat. 3| rnUlim, 

Hub, Port Blair, Andaman Island. 

An exquisite little species of the “ Scabricula” section, with a 
shorter spire than others of the group ; the spiral ridges are 
numerous and very slightly nodulous, with a very fine (in some 
cases duplicate) ridge running between* The painting consists of 
numerous minute brown spots and two rather faint buff bands. 

Pleurotoma notata, n. sp. (Plate XXVIII. fig. 17.) 

Testa elongato-fusiformis, albida> fulvo fuscoque fusciata , strigata 
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etnotata; spira elongata^ acuminata; anfractus \4,pfanato-con- 
vexiy superior es angulati, infra suturam excavati, liris numerosis 
parum efevatis, fusco minute notatis, lira minore inter currente 
spiratifer sculpti; sutura anguste canaliculata; anfractus ultimas 
subrotundatus , ad basin valde contractus, et mediocriter produa- 
tus ; apertura ovata,fauce albula; columella reef iuscula, glabra, 
labro arcuato, sinu profundiusculo emarginato, canuli hreoiusculo . 

Long. 55, maj. diam . 17 milhm. 

Ilab. Hongkong. 

A Pleurotoma belonging to the section “ Turns,” and allied to P. 
cingulifera ; transversely finely ridged throughout, the ridges being 
articulated with minute brown dots. 

Pleurotoma (Bela) laceyi, n. sp. (Plate XXVIII. fig. 15.) 

Testa fusifor mis, utrinque acuminata, sordide alba ; spira elongata, 
acuminata ; anfractus rotundc convcxi , longUudinaliter oblique 
nuiltiplicati, sptralifer liris numerosis angustis confertis rotun - 
datis sculpti; anfractus ultimas superne rotundatus, inferne at - 
tenuatus , paufo productus ; apertura elongalo-ovata, columella 
levitcr coniorta , labro leviter arcuato, smu latiusculo haud pro- 
fundo emarginato ; canah brevi. 

Long. 16, maj. diam. 5 millim . 

/ZaA. Hongkong. 

A species resembling in form 7fc//z pyramidal is (Strom), closely 
sculptured with spiral lidges and longitudinal ribs. 

Pleurotoma (Bela) honkonoensis, n. sp. t Plate XXVIII. 
fig. ](>.) 

Testa abbreviata, alba; spit'd abbreviate)-turrit a; anfractus 6, 
primi 2 laves, rotunda ti , seqventes angulati, valde cl at hr ail ; 
sutura tmpressa; anfractus ultimaspyrif ormis, superne angulatns, 
supra unguium leviter concavus , infra unguium convexus , undique 
liris sptralibns elevatis ( circ. 10) et laminin longitudinalibus magis 
numerosis clathratus ; apertura oblonga, columella leviter sinu- 
ata, labro vix emarginato . 

Long. 6, maj. diam. 3 millim. 

I Jab . Hongkong. 

A small white species of the typical form of the Arctic Bela*, very 
strongly and beautifully latticed throughout. 

Oniscia macandreWi, n. sp. (Plate XXVIII. figs. L, 2.) 

Testa sub ov at a, solidiuscula, albida, fusco fasciata , et irregulariter 
fulvo fuscoque maculata; spira acuta, gradata ; anfractus 7, 
primi 2-3 laves, rotundati , sequentes 2 spiraliter sufeali , in- 
conspicue longitvdinaliter plicati, deinde angulati et cancellati; 
anfr . vltimvs longitudinal iter dense lamellosus , costis circ. 11 
rotundatis ubique nodulosis transversim instructs, superne an- 
gidatus , supra unguium concavus , infra unguium convexus , turgi- 
dulus 3 basin versus leviter contractus , canalem levissime re- 
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curvus; columella late expansa , irregulariter pustulata et plicata ; 
labrum incrassatum , rejlexum , liris brevibus denti/ormibus mu¬ 
ni turn. 

Long. 45, maj. diam. 23; upert. long. 29, maj. lat . 5 millim. 

Hab. Japan. 

An interesting new species, intermediate in form between O. can- 
cellata (Sowb.) and O.ponderosa (Hanley). The former is common 
at Hongkong, and the latter, quoted in the Paetel catalogue as inhabit¬ 
ing Japanese waters, is extremely rare. Compared with O. cancel - 
lata , the new species is much more gibbous and pyriform, and the 
transverse ridges are not raised into prickly scales on the ribs; the 
colouring is also different, consisting principally of angular blotches 
of light and dark brown. Compared with O. ponderosa it is much 
higher in the spire, and the nodules are much smaller and less 
prominent. Two specimens found by Dr. llungerford, the most 
perfect of which is now in the collection of Mr. James J. MacAndrew. 

Cancellaria fusca, n. sp. (Plate XXVIII. fig. 12.) 

Testa elongata, utrinque acuminata , solidiuscula , fusca, spira tur- 
rila, gradata ; anfractus 7, sutura excavata divisi , primi 2 (rm- 
bryonales ) Icevcs , sequentes leviter convexi , spiraliter filo striati, 
longitudinaliter costati, costis rotundatis , subcrenulatis , superne 
angulato-productis; anfractus ultimus superne angulatus , ad 
angulum fascia pallida obscure cincta, supra angulum excavatus , 
infra angulum mediocriter convexus , costis longitudinalibus circ. 
8 munitus, basin versus attenuatus, anguste umbdicatus; aper- 
tura elongato-subtrigona , fauce fusca , obscure lirata ; columella 
leviter depressa , polita , oblique triplicata ; labrum arcuatum % 
politum. 

Long. 14, maj. diam. 7; apert. long. 7, maj. lat . 3 millim. 

Var. minor. brevior , mag is inflata. 

Long. 8, diam. 5 millim . 

//«&. llongkong. 

This species is allied to C. cos/ifera (Sowb.), of an almost uniform 
brown colour, with an elevated spire and an excavated suture. The 
longitudinal ribs are slightly nodulous or crcnulated. Of the four 
specimens in the llungerford collection three are of the variety 
minor . 

Calliostoma nuNGERFORDi, n. sp. (Plate XXVIII. fig. 14.) 

Testa conica , imperfo? at a, grisea, ceerulco-tincta, fusco sparsim 
maculata , adapicem nigro-fusca, ad basin fusco triseriatim punc¬ 
tata ; spira acutiuscula; anfractus 7, sutura impressa divisi , 
convexi, obtuse angulati , striati , spiraliter irregulariter lirati , 
liris supremis minutissime granulatis; anfr. ultimus obscure 
biangulatus , ad basin convexus , dense spiraliter liratus, et decus- 
satim striatus ; apertura oblique svhquadrata ; columella leviter 
obliqua , margaritacea. Operculum tenue, corneum, multispirale , 
extus concavum . 

Alt. 24, mo;, diam. 25 millim. 
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Var. ft. Testa fulva, ulbo fuscoque obscure strigata. 

Alt . 29, diam. 28 millim . 

Hab. Japan. 

Allied to Trochitus unicus (Danker) and Trochilus (Lischke), 

but differing from both in form and sculpture. The species, like 
T. unicus , seems to vary considerably in colour. Only one specimen 
of each of the two varieties is at present known. 

Mi Kolia ciiiNKNsis, ii. sp. (Plate XXVIII. fig. 13.) 

Testa conic a, >nediocriler umbilical a, grisea , slrigis albidis angustis , 
undulatis (ad basin may is conspinns) undique ornata , nitida ; spira 
acutiwicula , medtocritcr clevata, gradafa ; anfractus 7, sutura im- 
pressa dtvisi , striis obliquis tenuissimis sculpti, superne bicarinali; 
anfractus ultimus infra obtuse angulatus , ad anyulum carinatus , 
ad basin convexus, plus minusve spiraliter sulcatus; umbilicus 
rotundus , profundus , hratus; apertura oblique subquadrata. 
Operculum corneum , /ei/we, multispb ale J extus concavum . 

10, row/. ofcWi. 11 millim . 

Y/d&. Hongkong. 

In form like Minolta bianyulata (Angas), but much larger, obliquely 
striated, and without the beaded ridge bordering the umbilicus. The 
interior of the umbilicus is spirally grooved. 

Turcica chikensis, »• sp« (Plate XXVIII. figs. 8, 9.) 

Testa trochiformis , ; spira data, acuta ; anfractus 9, sutura 

canahculata divisi, pritni 2 -3 l axes, cecteri concur o-declives, ob¬ 
lique obscure striati , superne concavo-depressi , pi ids numerosis 
rugosis coronati, inferno curina rotunduta corrugata spiraliter 
maryinati , iw/n* carirnnn prof unde cunalicvlati ct foveolati; basi 
convex a, costis 0 confer ti usculis , rvyoso transversim p Heat is, 
inters/itiis foveolatis sculpta ; apertura subrotunda, fauce mar - 
garitcK ea, lirata; columella rcctiuscula, maryaritacea , obscure 
uuituhcrculata . 

-"I//. 20, maj. diam. 19 millim . 

/7</4. Ilongkong. 

Compared with Turcica elisce (A. Adams), the body-whorl is larger 
in proportion to the spire, the keel more prominent, and the suture 
more deeply excavated. The whorls have two rounded nodulous 
keels, the space between which is smooth excepting for the fine 
oblique striae. The base is strongly corded and deeply pitted. Of 
the only two specimens known, one is in the National Collection at 
South Kensington, and the other in that of Mr. MacAndrew'. 

Dentalium com 1 ’iiKSsu m, n. sp. (Plate XXVIII. fig. 18.) 

Testa latiuscula, fere recta , acuta , intcqualiter compressa , versus 
apicem leviter inclinata ; fulva, fusco irregvlariterfasciata ; cos - 
tell is inecqualibus numerosissimis plano-convexis sculpta, stnisqve 
vix ronspicuis transversis cancellata; fissura lonya, angusta ; 
apertura subovalis . 

Long. 72, maj. diam . 12 millim . 

Hab. Hongkong. 



570 MR. H. DRUCE ON LEPIDOPTERA [Dec. 18, 

A very distinct and remarkable species, more highly coloured than 
its congeners; but it is chiefly distinguished by its curiously com¬ 
pressed form. A second specimen, brought by Dr, Hungerford, is 
only 62 millimetres in length, and rather wider in proportion. It 
is rather lighter in colour, but presents all the same characters, con¬ 
firming the specific importance of the chief characteristic, which 
might otherwise have been thought accidental, 

Pectunculus yessoensis, n. sp. (Plate XXVIII. fig. 19.) 

Testa sub orbicular is, compressa , soli da, sordide alba, zonis maculis- 
gue rufo’fuscis angulatis picta, striis minimis dccussatim sculpta ; 
umbones acutiusculi, approximati; area liyamenti parva et an - 
gusta ; mar go dorsalis an tic us longimculus declivis , posticus 
elongatus valde declivis, obtuse angulatus ; rnargo ventrafis an - 
ticus valde arcuatus , posticus obscure angulatus; epidermis 
fusca , holoserica ; pagina interna alba ; arena in margine ventris 
longiusculcc , crassce . 

Diam . antero-post. 48, umbono-marg. 45 millim, 

Hab. Yesso, Japan. 

In painting and sculpture this species is not very unlike some 
varieties of P. glycimeris of our seas, but may at once be recognized 
by its sloping doisal margins and posterior angle. 

EXPLANATION OF PLATE XXVIII. 

Fig. 1, 2. Otiiscia macandrcwi, p. 5(57. 

3, 4. M'tfra briona, p. 5(5(5. 

5, (h - millepunctata , p. 5(5(5. 

7. —— exqittsifa, p. 5(55. 

8,9. Turcica chmensis , p. 509. 

10,11. Mutex superbus, p. 505. 

12. Canceflana fusca , p. 508. 

13. Minolta chin on sis, p 509. 

14. Calliobtoma huni/erfordi, p. 5(58. 

15. Pleuro/oma (Beta) lacegi, p 507. 

1(5.-(-) huvgkongcnsis , p. 5(57. 

17. _ notata, p. 5(5(5. 

18. Dcnfalium cwmpressum, p. 5(59. 

19. Pcctunculus gessoensis, p. 570. 


2. List of tlie Lepidoptera Hctcroeera, with Descriptions of 
the new Species, collected by Mr. C. M. Woodford 
at Aola, Guadalcanar Island, Solomon Islands. By 
Heuweut Dxvuce, P.L.S., F.U.G.S., P.Z.S., &c. 

[Hceeivod. November 13,1888.] 

(Plate XXIX.) 

The collection of which this paper gives an account formed part 
of the second series of insects brought to this country by Mr. Wood¬ 
ford. It was made at Aola on Guadalcanar Island, and contains 
examples of a considerable number of species that were not in the 
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first collection. All the specimens are in mv possession. Of fifty- 
three species represented in the present collection, 1 have described 
eighteen as new to science, two being not good enough for determi¬ 
nation. 

Fam. Spiiingid/E* 

Subfam. MaciioglossinjE. 

1. MaCROGLOSSA FULV1CAUDATA. 

Macrog/ossa fulvicaudata , Butl. Ann. & Mag. Nat. Hist. ser. 5, 
x. p. 155. 

The specimens are identical with those in my collection from the 
New Hebrides and New Britain. 

Subfam. Springing. 

2. Dilldia nkbulosa. 

Diludia nebulosa , Bull. Trans. Zool. Soc. ix. p. 615. 

The specimen agrees with the type in the National Collection from 
Cape York. 

Fam. Agauistid/E. 

3. Euskmia striella, n. sp. (Plate XYIX. fig. 1.) 

3 and V alike. 

Primaries black, with four pure white spots, the first close to the 
base on the inner margin, the second small and square-shaped in the 
middle of the cell, the third below near the inner margin, the fourth 
larger, placed beyond the cell and nearer the apex ; secondaries black, 
with a large central round white spot. The underside of all the 
wings the same as above. The head, antennae, palpi, thorax, and 
legs black ; the abdomen pale yellow. Expanse, 3 2 inches, 2 -2 
inches. 

Hab. Aola, Gundalcauar Island, Solomon Islands ( CM. Wood - 
ford). 

This species is allied to 1h/semia woodfordii, Butl., from Shorthand 
Island, hut it is at once distinguished from that species in having 
four white spots on the primaries instead of five. 

4. Ophthalmis lincea. 

Ophtlialmis lincea , Crain. Pap. Exot. iii. p. 61, t. 228. f. B. 

The specimens are identical with those in my collection from 
Arnboyna. 

The species of this genus seem to vary to a considerable extent 
in the size of the apical orange spot on the primaries. I have 
specimens of O. lincea from New Guinea in which the orange apical 
patch is almost gone, and others from the same place in which it is 
of quite the normal form. 

Subfam. ELCHROMiiNiE. 

5. ElJCHROMIA GANYMEDE. 

Euchromia ganymede , Doubl. Lort’s Disc. App. t. 3 ; Butl. Journ. 
Linn. Soc. xii. p. 365; Trans. Ent. Soc. 1888, p. 111. 
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Fam. Arctiid,®. 

6. Pelochvta a strata. 

Pelochyta astr&a, Drury, Ill. Exot. Ins. ii. t. 28. f. 4; Walk. 
Cat. iii. p. 7 25. 

One specimen in poor condition, agreeing well with specimens of 
this species in my collection from New Guinea, excepting it is con¬ 
siderably larger. 

Fam. Hypsinae. 

7. Hyfsa semifusca. 

Hypsa semi/uscdy Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. xix. 

p. 220. 

The specimens from Aola are identical with those from Alu, 
Shortland Island. 

8. II\ PSA DIANA. 

Hypsa diana , Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. xix. 

p. 220. 

The large crescent-shaped spot on the primaries varies considerably 
in size, in some specimens it is much larger than in others. The 
specimens before me from Aola are identical with those in the 
National Collection from Shortland Island. 

9. OlEIS BIPLAG1ATA. 

Cleis bipluyiata , Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. xix. 

p. 221. 

The Aola specimen is identical with the type from Uiaua. 

10. Cleis hypolkuca. 

Cleis hypoleuca , Butl. Ann. & Mag. Nat. Hist. scr. 5, vol. xix. 
p. 222. 

Two specimens identical with those from Shortland Island. 

11. Cleis nknia, sp. n. (Plate XXIX. fig. 2.) 

d 2 • Primaries and secondaries uniform purplish brown. Pri¬ 
maries crossed beyond the middle from the costal margin to 
near the anal angle with a wide reddish-orange band, which is almost 
lobe-shaped, being narrow on the costal margin. Underside: pri¬ 
maries reddish brown, the orange band as above, but brighter in 
colour; a silver-grey marginal line extending from the apex to the 
anal angle, the fringe black ; secondaries uniform dark brown, with 
a silver-grey marginal line extending from the apex to the anal 
angle. Head, thorax, and abdomen dark brown. Antennae, palpi, 
and legs reddish orange. Expanse, d 1| inches, $ 1| inches. 

Hab . Aola, Guadalcanar Island, Solomon Islands. 

This species is allied to C . nigrescens , Butl., from Shortland 
Island, from which it is at once distinguished by the band on the 
primaries being narrower and by the entire absence of colour on the 
underside of the secondaries. 
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Fam. NyctemeridjE. 

12. Nyctemera aluensis. 

Nyctemera aluensis , Butl. Ann. & Mag. Nat. Hist. scr. f>. xix. 

p. 222. 

1 he male and female specimens from Aola are identical with those 
in the National Collection from Alu Island. 

13. Nyctemera horites, sp. n. 

Primaries black. A large elongated white spot at the end of the 
cell, below which are four oval-shaped white spots, the third from 
the cell being considerably larger than the others. Secondaries pure 
white, broadly bordered with black; the fringe of both primaries 
and secondaries white. The underside the same as above. The head, 
thorax, and abdomen black, banded with white, the anus orange. 
Antenna; and legs black. Expanse 2| inches. 

Hab. Aola. 

This species is allied to Nyctemera extendens , Walk. 

14. Leptosoma aolaensis, sp. n. 

Primaries black, with a large triangular white spot close to the 
base, and a crescent-sliaped white spot close to the costal margin, 
near the apex, below which nearest the anal angle is an almost round 
white spot. Secondaries pure white, broadly bordered from the 
apex to the anal angle with black. The underside as above. Head, 
thorax, abdomen, and antennae black, the abdomen banded with 
orange-yellow, the legs black. Expanse I f inch. 

Hab . Aola. 

This species is allied to Leptosoma sexmaculatum , Butl., from 
Alu, but quite distinct. 

15. Deilemera albipuncta, sp. n. 

Primaries black, a minute dot at the base, a round spot on the inner 
margin beyond white; a large oval-shaped white spot crosses the 
wing from near the costal margin to the inner margin ; two white 
spots close to the apex, the upper one considerably the largest; a 
round spot on the middle of the outer margin, and a small dot close 
to the anal augle, both white. Secondaries white, very broadly 
bordered with black ; on the black border nearest the apex are 
two round white spots, the upper one being the largest. The under¬ 
side of all the wings as above. The head and thorax black, the 
thorax spotted with white on the front and at the base. The 
abdomen black, banded with white on both sides, a white spot in 
the middle above the anus. Antennse and legs black. Expanse 
If inch. 

Hab . Aola, Guadalcanar Island (C. M. Woodford). 

The white spots on the primaries vary considerably in size, some 
specimens being much more spotted than others. 

Proc. Zool. Soc. — 1888, No. XXXIX. 
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Fam. DREPANULIDiE. 

16. Callidrepana argentifeua, sp. n. (Plate XXIX. fig. 3.) 

d . Primaries and secondaries pale cream-colour, a silver streak 
from the base along the costal margin to the apex, then forming a 
submarginal band to the anal angle, a dark brownish spot at the 
end of the cell irrorated with metallic scales. Secondaries with a 
silvery streak crossing the wing below the middle, from near the 
apex to the inner margin. Underside of all the wings dark yellowish 
cream-colour, with a submarginal slate-coloured line to each wing. 
Head, thorax, and abdomen dark cream-colour. Antennae and legs 
yellowish. 

5 . Considerably larger than the male and altogether paler in 
colour, and without the dark submarginal lines on the underside of 
the wings. 

Expanse, d 1| inch, $ 1^ inch. 

Hab. Aola, Guadalcanar Island (C. M. Woodford). 

This pretty species is allied to C. scintiUata , Walk. 

Fam. Notodontid/K. 

17. Phalera peruda, sp. n. (Plate XXIX. fig. 4.) 

d . Primaries silvery grey, shading to pale brown along the costal 
margin ; the apical buff spot very like that of P. javana , Moore, but 
much rounder on the inner side and in colour more like that of P. 
bucephala , Linn. Secondaries very pale silvery brown, slightly 
darker along the inner margin. The underside of all the wings 
almost white. The head and front of the thorax greyish. The 
thorax and abdomen dark blackish brown ; the anus and each seg¬ 
ment banded with grey. Anteumc and legs greyish brown. The 
underside of the abdomen silvery grey. Expanse 3 inches. 

Hab . Aola, Guadalcanar Island (6 V . M. Woodford). 

This species is allied to P. javana, Moore, from which it is at once 
distinguished by the paler and different-shaped apical spot on the 
primaries. 


Noctuites. 

Fam. Leucanidas. 

18 . Leucania, sp. ? 

One specimen from Aola in very bad condition. 

Fam. Caradrinidas. 

19. Amyna stellata ? 

Amyna stellata , ? Butl. Ann. & Mag. Nat. Hist. ser. 5, i. p. 162 ; 
Illust. Lep. Het. pt. ii. p. 26, t. xxix. f. 6. 

The specimens from Aola are almost identical with those in my 
collection from Japan excepting that the white spot on the primaries 
is considerably larger; they may prove to belong to a distinct species, 
but at present I have not sufficient specimens to determine this point. 
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Fam. Toxocampid,®. 

20. Toxocampa lonifera, sp. n. 

Primaries pale mouse-colour, crossed beyond the middle by three 

indistinct pale lines, a spot at the end of the cell and a lunular- 
shaped mark on the costal margin close to the apex, both dark 
brown. Secondaries darker in colour than the primaries, but slightly 
paler at the base. The underside of all the wings uniform pale 
mouse-colour. Head, collar, and front of the thorax dark brown. 
The thorax, abdomen, and legs mouse-colour. Expanse 1J inch. 

llab. Aola, G-uadalcanar Island ( G . M. Woodford). 

This species is quite distinct from any known to me. 

Fam. Phyllodidje. 

21. Phyllodes imperialis. 

Phyllodes imperialis, Druce, Ann. & Mag. Nat. Hist. ser. 6, vol. 
ii. p. 241. 

This grand insect is quite distinct from ail the species of Phyllodes 
known to me. 

Fam. Ommatophoridas. 

22. Patula macrops. 

Patula macrops, Linn. Syst. Nat. p. 225 ; Walk. Cat. xiv. p. 1300. 

Two specimens : they are almost intermediate between the Indian 
and Australian form of this species. 

23. Argiva purpcrata, sp. n. 

Primaries and secondaries uniform dark blackish brown, palest at 
the apex of the primaries. All the wings shot with dark glossy blue. 
The underside dark brown with a cream-coloured spot near the apex 
of the primaries. The head, thorax and abdomen, antennae and legs 
dark brown. Expanse 3J inches. 

Hab. Aola, Guadalcanar Island ( C . M. Woodford ). 

A fine distinct species, not closely allied to any known to me. 

24. Nyctipao variegata. 

Nyctipao variegata , Butl. Ann. & Mag. Nat. Hist. ser. 5, xix. 
p. 432. 

The specimens from Aola are identical with the type from Alu. 

25. Nyctipao caliginea. 

Nyctipao caliginea, Butl. Ann. & Mag. Nat. Hist. ser. 5, xix. p.433. 

This species varies to some extent, the white bands are much wider 
in some specimens than others. 

Fam. Bendid^e. 

26. Htjlodes caranea. 

Ilulodes caraneci , Cram. Pap. Exot. iii. p. 140, t. 269. f. E, F; 
Walk. Cat. xiv. p. 1335. 

One specimen, identical with those in my collection from Perak 
and Java. 


39 * 
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Fam. Remigidab. 

27. Remigia frugalis. 

Remiyia frugally Fabr, Ent. Syst. iii. 2, p. 138 ; Walk. Cat. xiv. 
p. 1507. 

Fam. Thermesiidjs. 

28. SoNAGARA SUPERIOR. 

Sonagara superior, Butl. Ann. & Mag. Nat. Ilist. ser.5,xix. p. 433. 

Fam. Hypenidje. 

29. Hypena semiclusalis. 

Hypena semiclusalis , Walk. Cat. xxxiv. p. 1511. 

The Aloa specimens are identical with the type in the National 
Collection from Java. 


Geo MET RITES. 

Fam. Euscuemid.k. 

30. Satara woodfordi, sp. n. (Plate XXIX. tig. 6.) 

Primaries black, with two large yellow spots, the first almost oval 

and nearest the base, the second beyond, nearer the apex, extending 
from the costal margin almost to the inner margin near the anal 
angle. Secondaries bright yellow, crossed in the middle from the 
costal margin to the anal angle by a wide .straight black band; the 
outer margin broadly bordered with black from the apex to the annl 
angle, where it joins the black band crossing the middle of the wing. 
The underside of all the wings the same as above, but not quite so 
bright in colour. The head, collar, and thorax black ; the tegula> 
bright yellow ; the abdomen dusky yellow ; antennae and legs black. 
Expanse 2 inches. 

Hab. Aola, Guadalcanar Island ( C . M. Woodford). 

1 have much pleasure in naming this species after Mr. Woodford. 
It reminds one at first of Phaochlcena solilucis , a South-American 
insect. 

31. Bociraza vacuna, sp. u. (Plate XXIX. fig. 7.) 

Primaries and secondaries deep glossy black ; the primaries crossed 
beyond the middle from the costal to the inner margin close to the 
anal angle with a wide orange-red band which is narrower near the 
inner margin. The underside of all the wings as above. The head, 
thorax, abdomen, legs, and antenme all deep black. Expanse 3 
inches. 

Hab. Aola, Guadalcanar Island ( 0. . M. Woodford ). 

This species is allied to B . seprata from New Guinea. 

32. Euschema pilosa. 

Euschema pilosa, Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. p. 240. 

Hab . Aola, Guadalcanar Island. 

The specimens from Aola are very much darker in colour and are 
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almost without the orange snbmarginal band on the secondaries, thus 
differing from the typical form from Shortland Island. 

Fam. Uraniidab. 

33. Alcides latona. (Plate XXIX. fig. 5.) 

Alcides latona , Druce, Ann. & Mag. Nat. Hist. ser. 6, vol.ii. p. 241. 

This beautiful species is allied to A . aurora , Salvin. 

34. Lyssidia mutata. 

Lyssidia mutata , Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. p. 241. 

Very close to L. patroclus , but with a more purple shade on the 
wings. 

Fam. Urapterydae. 

35. Lagyra myciterna, sp. n. 

Primaries dark glossy brown, crossed by two wide slate-coloured 
bands edged with dark brown, extending from the costal to the 
inner margin. Secondaries glossy brownish slate-colour, crossed 
about the middle from the costal margin close to the apex to the 
inner margin by a wide dark brown band. The underside of all the 
wings as above. The head, thorax, abdomen, antenna), and legs 
dark brown. Expanse inches. 

llab. Aola (ft M. Woodford ). 

In form this species closely resembles L. talaca , but it is very 
different in colour. 


Fam. Geometridje. 

36. Iodis minutata, sp. n. 

Female. Primaries and secondaries pale pea-green, edged from the 
base along the costal margin to the apex, from the apex to the 
anal angle, and halfway up the inner margin, with reddish fawn- 
colour, on the inner side of which is a narrow silvery line dentated 
on the costal margin and at the anal angle. Secondaries with the 
same margin as the primaries, extending from the apex to the anal 
angle. The underside of all the wings silky white. The head, 
thorax, and abdomen pale fawn-colour. Antennae greenish ; legs 
fawn-colour. Expanse 1 inch. 

Uab. Aola (ft M. Woodford). 

A beautiful little species, resembling to some extent J. checometa , 
Meyr., but very distinct. 

37. Thalassodes opalina. 

Thalassodes opalina , Butl. Ann. & Mag. Nat. Hist. ser. 5, vi. 
p. 214 ; Druce, P. Z. S. 1888, p. 227. 

38. Thalassodes patara, sp. n. 

Male . Primaries and seeondaries silvery green, both wings crossed 
by two dentated waved brownish bands; the fringes brownish. The 
underside of all the wings uniform yellowish green* Antennae 
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brown. The thorax and abdomen greenish ; the legs yellow. Ex¬ 
panse 1| inch. 

Hab. Aola ((7. M . Woodford ). 

Two specimens of this distinct species are in the collection, but 
neither of them are in good condition, being much marked with 
damp, and doubtless fresh specimens would be of a much brighter 
green colour. 

Earn. Palyadje. 

39. ElJMELIA ROSALIA. 

Eumelia rosalia , Cram. Pap. Exot. iv. p. 152, t. 368. f. F.; Walk. 
Cat. xxii. p. 609. 

A common species, found over a very extended range; it varies 
considerably both in colour and markings. 

Fam. DESMOBATIIRIDiE. 

40. Desmobathra niphoplaca. 

Desmobathra niphoplaca , Meyr. Trans. Ent. Soc. 1886, p. 199. 

The specimens are identical with those in Mr. Mathew’s collection. 

Fain. MacroniidjE. 

41. Strophidia costalis. 

Stropkidia costalis , Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. xx. 
p. 246. 

Several specimens identical with those from Shortland Island. 

42. Strophidia hyemalis. 

Strophidia hyemalis , Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. xx. 
p. 247. 

One specimen identical with the type in the National Collection, 
from Shortland Island. 

43. Strophidia bigthana, sp. n. 

Male and female silky white, the underside of the male dusky. 
The primaries crossed from the costal to the inner margin by three 
wide, pale fawn-coloured bands ; the secondaries crossed by two pale 
fawn-coloured hands, the first about the middle, the second beyond, 
nearer the outer margin. The outer margin of the secondaries nar¬ 
rowly edged with black. The head, thorax, abdomen, and legs 
dusky white. The antennee black, whitish at the base. Expanse, 
(S 2 inches, $ 2\ inches. 

Hab . Aola ( C. M. Woodford ). 

A very distinct species from any known to me. 

Fam. Spilomelid/e. 

44. Zebronia jaguaralis. 

Spilomela jayuaralis, Guen. Sp. Gen. Lep. viii. p. 283. 

Zebronia jaguaralis, Walk. Cat. xvii. p. 486. 

One specimen, agreeing with specimens before me from Darjeeling, 
but considerably larger. 
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Fam. MARGARODIDiE. 

45. Glyphodks excelsai.is. 

Glyphodes excelsalis, Walk. Cat. xxxiv. p. 13G0. 

One specimen, identical with the type in the National Collection 
from Swan River. 

46. Margaronia atlitalis. 

Margaronia atlitalis , Walk. Cat. xviii. p. 533. 

The specimen is identical with those in my collection from Borneo, 
Java, and the Philippine Islands. 

4/. Maruca aquatilis. 

IJydrocampa aquatilis , Boisd., Guer. Icon. Ilegn. Anim., Ins. t. 90. 
f. 9. 

Maruca aquatilis , Walk. Cat. xviii. p. 540. 

The specimens are identical with those before me from New 
Guinea and Darjeeling. 


Fam. BoTYDiDiE. 

48. Pleonectusa modestalis. 

Erilita modestalis, Ld. Wien. ent. Mon. vii. p. 426, t. 16. f. 3. 

Pleonectusa chalinota, Meyr. Trans. Ent. Soc. Lond. 1886, p. 233. 

Pleonectusa modestalis,'Meyr. L c. 1887, p. 216. 

One specimen, identical with those before me from New Guinea. 

49. Spilobotys arctioides. 

Spilobotys arctioides , Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. 
p. 123. 

One specimen of this very distinct species. 

50. Astura punctiferalis. 

Astura punctiferalis, Guen. Sp. Gen. Ldp. viii. p. 320; Walk. 
Cat. xviii. p. 548. 

The specimens agree well with those in the National Collection 
from North China. 

51. Botys, sp. ? 

One specimen in very bad condition. 

Fam. Tineid.e, 

52. Siffharara woodfordi, sp. n. (Plate XXIX. fig. 8.) 

Primaries black ; a coppery red curved band from the base ex¬ 
tending for about two thirds the length of the wing along the costal 
margin, then crossing the wing to near the anal angle, but not 
reaching it, the red band being streaked from the base with silver. 
The apex and part of the outer margin narrowly bordered with 
coppery red. Secondaiies glossy brownish black, broadly bordered 
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at the apex with orange-red. The head, thorax, abdomen, antennee, 
and legs black. Expanse 1| inch. 

Hab . Aola. 

A beautiful species, allied to S. euchromiella , Walk., but very 
distinct. 

Pam. Hyponomeutid^e. 

53. CoRINEA MATHEWI. 

Corinea mathewi , Butl. Ann. & Mag. Nat. Hist. ser. 5, xx. p. 414. 
Two specimens, identical with those in the British Museum from 
Malaya. 

EXPLANATION OF PLATE XXIX. 

Fig. 1. Eusemia sinella, <$ ,n. Bp., p. 571. 

2. Cleis nenia, $, n. sp., p. 572. 

3. Callidrcpana argentifcra , <$, n. sp., p. 574. 

4. Thaler a peruda , cf, u. Bp., p. 574. 

5. A/cides laiona , c?, p* 577. 

(». Satara woudfordi , cT» n* sp., p. 576. 

7. Bociraca vacuna, n. ep., p. 576. 

8. Sippharwra woodfordi , n. sp., p. 570. 


3. On the Lcpidoptera of Japan and Corea. —Part II. 
Heterocera, Sect. I. 1 By J. H. Leech, B.A., P.R.O.S., 
F.L.S., F.Z.S., F.E.S., &c. 

[Received November 26, 1888.] 

(Plates XXX.-XXXII.) 

I must apologize for the tardy appearance of the second part of 
this paper, which has been delayed in order to make it as complete 
as possible by acquiring more material. Since leaving Japan, in 
1886, I have received many valuable consignments of Lepidoptera, 
both from natives in my employ and also from Europeans interested 
in Entomology, especially from the Rev. F. Andrews of Hakodate 
and Mr. Manley of Yokohama. 

Last April we received the news of the death of that most inde¬ 
fatigable entomologist, Mr. Henry Pryer, who had long resided in 
Japan and devoted all his leisure to natural history. To Mr. 
Pryer we are indebted for the discovery of the majority of the 
Lepidoptera peculiar to Japan 2 . Although his conclusions, owing 
to His complete isolation from libraries and museums, were frequently 
erroneous, yet his work was characterized by that common sense 
which is to he found in the work of so many practical field-natu¬ 
ralists. I was fortunate enough to procure the whole of Mr. Pryer’s 
entomological collections, with the exception of part of the Deltoids 
and Pyrales, by purchase, and they form an important part of 
the material for the present paper. Out of 38 species which I now 

* For Part I. see P. Z. S. 1887, p. 398. 

a A list of Japanese Lepidoptera, referred to in this paper as * PryePs 
Catalogue, 1 will be found in the Transactions of the Asiatic Society of Japan, 
vols. xi. and xii. 
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describe as new to science, 20 are from Mr. Pryer’s collection and 
the remaining 18 were discovered by myself during the summer of 
1886. Considering that in a single season I succeeded in taking 
80 per cent, of the species of the groups referred to in this paper as 
occurring in Japan, but that, although collecting for the greater part 
of the time in localities never before visited by an entomologist, I only 
succeeded in capturing 18 new species, we may conclude that the 
Lepidopterous fauna of Japan is fairly well known. It is satisfactory 
to note that of the 352 species included in this paper over 200 were 
described in this country, principally by Mr. Butler, Mr. Moore, and 
Mr. Walker; many, however, as will be seen from the synonymy, 
have been subsequently redesciibed on the continent from specimens 
received from N.E. Asia, by entomologists unacquainted with the 
types in our National Collection. 

1. Cephonodes hvlas. 

Sphinx hylas , Linn. Mant. i. p. 539. 

Sphinx picus, Cram. Pap. Exot. ii. p. 83, pi. 148. fig. B. 

Sesia hylas , Fabr. Ent. Syst. iii. 1, p.379. 3; Walk. Cat. Lep. 
Ilet. viii. p. 84. 

Cephonodes hylas , Ilubn. Verz. Schmett. p. 131. 1402. 

JI eta a r is hylas , Saalm. Lep. Madag. i. p. 117, pi. 3. fig. 40. 

Several specimens from Satsuma in May and Nagasaki in May 
and June, and theie were six examples in Pryor* s collection. 

Satsuma and Nagasaki (Leech); Yokohama (Fryer); and generally, 
distributed throughout the warmer portions of the Old World. 

2. IIemaris radians. 

Sesia radians , Walk. Cat. Lep. Ilet. viii. p. 8 4 (1856). 

Hemaris radians , Butl. III. Typ. Lep. Ilet. pt. ii. p. I, pi. xxi. 
fig. 2 (1878). 

Uenmris mandarina , Butl. Proc. Zool. Soc. 1875, p. 239. 

The fuscous band on the outer margin of the primaries is variable as 
regards width, and the radiations emanating therefrom towards centre 
of wing are often conspicuous, but in some examples these are entirely 
absent. These latter agree exactly with description and figure of 
II. mandarina , Butl., from Shanghai. Appeals to be the Oriental 
representative of //. bomhyliformis as //. alternata is of II ,/ueiformis. 

Yokohama ( Jonas and Fryer) ; Oiwake (Fryer); Nagasaki, Fushiki, 
Gensan (Leech) ; Shanghai (Fortune); Kiukiang (Pratt) ; Corea 
(Hers). 

3. Hemaris alternata. 

Sesia alternata , Butl. Aim. & Mag. Nat. Hist. (4) xiv. p. 366 
(1874). 

IIemaris alternata , Butl. 111. Typ. Lep. Het. pt. ii. p. 1, pi. xxi. 
fig. 2 (1878). 

The inward radiation is sometimes so pronounced as to give an 
appearance of opacity to the disk of the wing. 
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Examples of this species in Pryer’s collection bear the same number 
(30) as specimens of H . radians ; it is therefore not possible to say 
which insect he refers to in his catalogue, where be remarks “Common 
at Yokohama. I have bred it from larva found feeding on the 
Weglia.” 

Yokohama (Pryer and Jonas); Hakodate ( Whitely); Oiwake 
( Pryer ); Gensan (Leech). 

4. Hemaris affinis. 

Macroglossa affinis , Brem. Bull, de l*Acad. tom. iii. 1803; Lep. 
Ost-Sib. p. 35, tab. iii. fig. 13. 

? Hemaris alternat a, Butl. teste Fixsen, Rom. M&n. sur Ldp. iii. p. 323. 

Recorded from Corea (Here). 

5. Hemaris sieboldi. 

Macroglossa sieboldi , Boisd., de TOrza, Lep. Jap. p. 35 (I860). 

Sesia whitelyi , Butl. Ann. & Mag. Nat. Hist. (4) xiv. p. 307 
(1874). 

Two examples, Hakodate, and there were four specimens in col!. 
Pryer. Said by Pryer to be common at Yokohama. 

Gifu (Pryer) ; Hakodate (Leech). 

0. Macroglossa bombylans. 

Macroglossa bombylans , Boisd. Sp. Gen. Lep. p. 334 (1875). 

Several specimens in Satsuma in May and at Nikko in September 
and Oiwake in October. Exhibits considerable variation in the 
character of yellow marking of secondaries. 

Yokohama (Pryer) ; Satsuma, Nikko, Oiwake (Leech) ; Kiukiang 
(Pratt). 

7. Macroglossa pyrrhosticta. 

Macroglossa pyrrhosticta, Butl. Proc. Zool. Soc. 1875, p. 242, 
pi. xxxvi. fig. 8. 

Macroglossa saga, Butl. Ent. Mo. Mag. xiv. p. 200 (1878); III. 
Typ. Lep. Het. pt. ii. p. 1, pi. xxi. fig. I (1878). 

One example at Nagahama and one at Gensau in July. Several 
specimens coll. Pryer. 

Yokohama (Jonas and Pryer) ; Nagahama and Gensan (Leech) ; 
Kiukiang (l*ratt); Shanghai. 

8. Macroglossa stellatarum. 

Sphinx stellatarum , Linn. Syst. Nat. x. p. 493 ; Hiibn. Sphing. 
p. 94, pi. ix. fig. 57. 

Macroglossa stellatarum , Steph. 1)1. Brit. Ent.Haust. i. p. 133. 1. 

I met with this species at several places in Japan, and Pryer notes 
it common at Yokonama. The specimens are very typical. 

Yokohama (Pryer) ; Oiwake (Pryer and Leech) ; Nagahama, 
Nikko, Hakodate, Nemoro, Foocbau (Leech); North China. 
Teneriffe; Europe. 
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9. LOPHURA SAN6AICA. 

Lophura sangaica , Butl. Proc. Zool. Soc. 1875, p. 621. 

Occurred in Satsuma in May, at Nagasaki in June, Fushiki and 
Shimonoseki in July, and Gensan in August. Pryer in his catalogue 
notes it as common at Yokohama; but there were only five examples 
in his collection. 

Satsuma, Nagasaki, Shimonoseki, Fushiki (Leech) ; Gensan (Nat. 
Coll.). 

10. Amphelovhaga RUBIGINOSA. 

Amphelophaga rubiginosa, Brem. & Grey, Beitr. zur Schmett.- 
Fauu. Nurd. China’s, p. 52. 

Deilephi/a rubiginosa , Walk. Cat. Lep. Het. viii. p. 173. 

Deilephila romanovi , Staud., Horn. Mem. sur Lep. iii. pi. ix. fig. 1. 

Three specimens from Yokohama. Except that the olivaceous 
markings on primaries and abdomen are of a rather biowner tint, 
these Japanese representatives of the species agree exactly with 
Kiukiang examples. 

There was one example of this species in Fryer’s collection labelled 
Oiwake. It is no. 20 of his catalogue, where he remarks “Also 
about Yokohama, but not so common as the preceding species ” 
(No. 19. Of amis bilineata ). 

Yokohama (Manley and Pryer); Oiwake (Pryer) ; N. China 
(Bremer) ; Kiukiang (Pratt); Corea (Here). 

11. Pekgesa mongoliana. 

Pergesa mongoliana , Butl. Proc. Zool. Soc. 1875, p. 622. 

A common species at Yokohama. 

Some of the specimens in Fryer’s collection and one I received 
from Manley have a luteous submarginal band on primaries; this 
has its external edge much indented, but its internal edge is ill-defined. 
In the same specimens there is a distinct luteous oblique streak at 
anal angle of secondaries. 

I am disposed to consider P. mongoliana , Butl., a local form of 
P. velata, Walk. 

Yokohama (Pryer and Manley); Kiukiang (Pratt). 

12. Deilephila galii. 

Sphinx galii , Fabr. Sp. Ins. ii. p. 147. 33 ; Iliibn. Spiling, p. 96, 
pi. xii. fig. 64. 

Deilephila galii, Steph. III. Brit. Ent. Haust. i. p. 125, pi. xii. 

fig- 2. 

Two examples in Pryer’s collection, neither are localized ; but in 
his catalogue Pryer says, “ I took one specimen at Fujisan in June. 
The yellow bed-straw ( Galium verum) is a common plant there.” 
One specimen came under my notice at Tsuruga in July. It was 
hovering over flowers on the side of a mountain in the neighbourhood 
of that town. 

Fujisan (Pryer). North America ; Europe. 
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)3. Ch&rocampa clotho. 

Sphinx clotho , Drury, Exot. Ins. ii. p. 48, pi. 28. fig. 1. 

Cheerocampa clotho , Walk. Cat. Lep. Het. viii. p. 141 (1856). 

I took a specimen in Satsuma in May. 

Satsuma {Leech). Silhet, North India, Ceylon, Java. 

14. Ch&rocampa japonica. 

Ch&rocampa japonica, Boisd. Ins. L£p. H<5t. i. p. 241. 

In his catalogue Pryer observes of this species that it is common 
about Yokohama. I took it in Satsuma in May, and at Nagasaki in 
June, and Hakodate in August. 

Yokohama (Pryer); Satsuma, Nagasaki, Hakodate (Leech); 
Corea ( Herz ). 

15. ChASROCAM PA OLDENLANDIA5. 

Sphinx oldenlandice, Fabr. Sp. Ins. ii. p. 148. 37. 

Xylophones yortys , Hubn. Zeit. Samml. exot. Schmett. p. 28. 5IB, 
514; Walk. Cat. Lep. Het. viii. p. 142. 

A long series of this species, including several specimens bred at 
this Society’s Gardens, from larvae which I brought from Yoko¬ 
hama, where the larvee are common, feeding on taro and balsam. 

Yokohama (Pryer and Leech). North India, Java, Australia, 
Sydney. 

16. Chasrocampa nessus. 

Sphinx nessus , Drury, Ill. Exot. Ins. ii. p. 46, pi. xxvii. fig. I 
(1773). 

Theretra equestris , Hiibn. Verz. bek. Schmett. p. 135 (1816). 

Chcsrocampa nessus, Walk. Cat. Lep. net. viii. p. 140 (1856). 

This appears to be a common species at Yokohama. Nine speci¬ 
mens in Fryer’s collection are fairly constant in coloration. 

Yokohama (Pryer). North India, Silhet, Ceylon, Hong Kong, 
Java, Kanara. 

17. Chasrocamfa elpenor. 

Sphinx elpenor , Linn. Syst. Nat. x. p. 492 ; lliibn. Sphing. p. 96, 
pi. x. fig. 61. 

Ch&rocampa elpenor , Westw. & Humph. Brit. Moths, i. p. 22, 
pi. 51. figs. 7-8. 

c?. Ckterocampa macromera , Butl. Proc. Zool. Soc. 1875, p. 7 ; 
Ill. Typ. Lep. Het. v. pi. Ixxix. fig. 3, 

$ . Chcsrocampa fratema , Butl. Proc. Zool. Soc. 1875, p. 247; 
Ill. Typ. Lep. Het. v. pi. Ixxix. fig. 4; teste Fixsen, Rom. Mdm. 
sur Lep. iii. p. 321. 

Charocampa lewisii , Butl. Proc. Zool. Soc. 1875, p. 247. 

Except that some examples are more rosy than the tope, the 
specimens from Oiwake, in Fryer’s collection, and others I took at 
Shimonoseki and Gensan in July, are not separable from C. elpenor. 

Oiwake (Pryer); Shimonoseki, Gensan (Leech) ; Kiukiang (Pratt); 
Hakodate. 
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18. ClNOGON ASKOLDENSIS. 

Smerintkus askoldensis , Oberth. Etud. d’Entom. v. p. 251, pi. i. 
fig. 3 (1880). 

Cinogon cingulatum , Butl. Trans. Ent. Soc. 1881, p. 2. 

Two specimens in Pryer’s collection, one of which is labelled 
Oiwake. These agree well with Oberthiir’s figure of S. askoldensis 
and also with Butler’s description of C, cingulatum . 

Oiwake, Japan (Pryer ); Askold, Hakodate (Andrews). 

19. Acosmeryx anceus. 

Sphinx anceus, Cram. Pap. Exot. iv. p. 124, pi. 355. f. A. 

Enyo anceus, Hiibn. Verz. Schmett. p. 132. 1423; Walk. Cat. 
Lep. Het. viii. p. 119. 

Acosmeryx anceus, Butl. Trans. Zool. Soc. 1870, p. 544, pi. 90. 
figs. 11 & 12 (larva and pupa). 

Acosmeryx metanaga, Butl. Ann. & Mag. Nat. llist. (5) iv. 
p. 350 (1879). 

Pryer says that this species is common at Yokohama, in which 
locality the eight examples in his collection were probably obtained. 
In some specimens there is no trace of yellow in the discai spot; but 
as this spot is really a small tuft of raised yellow scales surrounded 
with a more or less distinct fuscous ring, absence of the yellow may 
be due to condition of the specimens. 

Yokohama (Pryer) ; Kiukiang {Pratt) ; Amboina. 

2d. Ambci.yx schavitelbergeki. 

Ambulyx schauffelheryeri, Brem. & Grey, Beitr. zur Schmett. 
Nbrd. China’s, p. 53. 

I got a specimen at Nagasaki in June; three coll. Pryer and two 
from Mr. Manley. This is probably a local form of A . substrigilis , 
Westw., as possibly are also A . maculifera and A. consanguis , Butl. 
The Japanese insects agree very well with the last-named, but the 
transverse lines are not clearly defined. 

Nagasaki (Leech ); Yokohama (Pryer and Manley) ; North China. 

21. Triptogon sperciiius. 

Smerintkus sperchius , Men, Enum. Lep. Mus. Petrop. p. 137, 
pi. 13. fig. 5 (1857)* 

Triptogon piccipennis , Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 393 (1877); 111. Typ. Lep. Het. pt. ii. p. 2, pi. xxi. fig. 4 
(1878). 

Triptogon gigas, Butl. Proc. Zool. Soc. 1875, p. 253; 111. Typ. 
Lep. Ilet. pt. v. p. 12, pi. Ixxx. fig. 5 (1881). 

(Pryer records the larvae as feeding ou chestnut in the neighbour¬ 
hood of Yokohama.) 

In tone of colour, curvature, angulation, and distance apart of the 
transverse linear markings this species exhibits much aberration. 
With the exception of an example I took at Tsuruga in July, and 
one sent me by Manley from Yokohama, all ray specimens are from 
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Fryer’s collection. These are without locality labels, but bear his 
catalogue number (8), and are most probably from Yokohama. In 
the entire series there are examples agreeing with S. sperchius, Men., 
others with T.piceipennis , But]., and others again with T. gigaa, Butl., 
whilst in a few the tint of colour, shape, and direction of lines, &c. 
are not quite identical with either. As I do not feel justified in 
describing these as distinct, I am obliged to consider them and also 
the three aberrations named and described as forms of one species. 

22. Triptogon complacens. 

<$. Smerinthus complacens , Walk. Cat. Lep. Ilet. Suppl. i. p. 40 
( 1 864). 

$. Smerinthus dyras, var. /3, Walk. Cat. Lep. Het. viii. p. 251 
(1856) ; Bull. Ill. Typ. Lep. Ilet. pt. iii. p. 2, pi. xli. fig. 4. 

Triptogon roseipennis , Butl. Proc. Zool. Soc. 1875, p. 257; 
Trans. Zool. Soc. ix. p. 588, pi, xci. fig. (5, transformations (1876) ; 
Ill. Typ. Lep. Het. pt. iii. p. 2, pi. xli. fig. 3 (1879). 

? Smerinthus gaschkewitschii , Brem. Beitr. Schm. N. China, p. 13. 

A fine series showing considerable variation in colour. 

Yokohama (Pryer and Manley) ; Nagasaki {Leech) ; Hakodate. 

23. Smerinthus dissimilis. 

Triptogon dissimilis, Brem. Bull, de l’Acad. Sci. St. Petersb. 
1864, tom. iii. 

Smerinthus dissimilis , Brem. Lep. Ost-Sib. p. 35, pi. iii. fig. 12 
(1864). 

This is no. 5 of Fryer’s catalogue, and there were three examples 
in his collection, two of which were from Tokio and one with aborted 
hind wings, probably a bred specimen, from Oiwake. In colour all 
three differ from a specimen I have from Kiukiang, but the 
markings are exactly alike in all four. Japanese examples agree 
better with Amur specimens in colour. 

Tokio, Oiwake {Pryer) ; Kiukiang {Pratt ); Ussuri {Bremer). 

24. Smerinthus Christophi. 

Smerinthus christophi, Staud., Rom. M<$m. sur L6p. iii. p. 162, 
pi. ix. fig. 3 a, b, & pi. xi. fig. 1 (1887). 

This species appears to be closely allied to S. Mice , Linn. 

Fujisan, Yesso {Pryer) ; Amur. 

25. Smerinthus tatarinovii. 

Smerinthus tatarinovii , Bremer, Motsch. Etud. Ent. 1852, p. 62. 

Smerinthus eversmanni, Popoff, Bull. Soc. Imp. Nat. Mosc, 1854, 
ii. p. 182, pi. 1. fig. 5. 

Pryer says this species is not uncommon about Yokohama, but 
there were only four examples in his collection ; of these one has the 
primaries suffused with pink and the central band and apical patch 
are russet-brown. Six other specimens in his series are from Yesso, 
and are much smaller and paler in colour. 

Yokohama {Pryer and Manley) ; Yesso (Pryer). 
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26. Smerinthus ocellatus. 

Sphinx ocellata , Linn. Syst. Nat. x. p. 489. 

Sphinx salicis , Hubn. Sphing. p. 73. 

Smerinthus ocellatus , God. Hist. Nat. L6p. Fr. iii. p. 20, 2. 

Smerinthus planus, Walk. Cat. Lep. Het. viii. p. 254 (1856). 

Smerinthus argus, Men. Enum. Lep. Mus. Fetrop. no. 1561, 
p. 136, tab. xiii. fig. 3 (1857). 

There is nothing whatever in the Asiatic form (i. e. planus , 
Walk.) of S. ocellatus to separate it from that species. As we find 
variation in colour and markings in any good series of European 
S . ocellatus , so also do we find this to be the case where a number of 
Japanese specimens of the species are brought together. These 
last are exactly like Kiukiang and Gensan examples, and there is 
not a specimen in my Asiatic series for which I cannot find an exact 
counterpart among my European series. Fryer says of <8. planus, 
“The larva is green with a green horn instead of sky-blue as in 
S. ocellatus As no other point of difference is referred to, it is to 
be assumed that none existed, and I cannot think that any value can 
possibly attach to such an unimportant character. 

Yokohama {Pryer); Gensan {Leech) ; Kiukiang {Pratt), Europe. 

27. Daphnusa colliuata. 

Daphnusa colligata , Walk. Cat. Lep. Het. viii. p. 238 (1856). 

Metagastes bieti, Oberth. Etud. d'Entom. xi. p. 29, pi. i. fig. 2 
(1886). 

One example, without locality, in coll. Pryer. 

Japan {Pryer) ; Kiukiang {Pratt); North and Western China. 

28. Clan is bilineata. 

Basiana bilineata , Walk. Cat. Lep. Het. Suppl. v. p. 1857 (1866); 
Butl. Ill. Typ. Lep. Het. pt. v. p. 14, pi. lxxxi. fig. 4 (1881). 

Clanis deucalion , Butl. /. c. fig. 5. 

This is Fryer’s no. 19, of which he observes in his catalogue 
“ common about Yokohama,” but of which it appears he did not 
keep a long series, as there were only three examples in his collection. 
One of these specimens ( <3 ) agrees well with examples of C. bilineata 
from Kiukiang, whilst the other two ( ? ? ) are the deucalion of 
Butler. I cannot find any trustworthy character by which the last- 
named form can be specifically separated from C. bilineata. 

Yokohama {Pryer) ; Kiukiang {Pratt) ; Darjeeling {Bussell and 
Liddesdale) ; North India {Mauger) ; Corea {Herz). 

29. Acherontia atropos. 

Sphinx atropos , Linn. Syst. Nat. x. p. 490 ; Hubn. Sphing. p. 68. 

Acherontia atropos , Ochs. Hubn. Verz. Schmett. p. 139. 1494. 

Acherontia styx, Westw. Cab. Orient. Ent. p. 88, pi. 42. fig. 3. 

Yar. Acherontia medusa, Butl. Trans. Zool. Soc. ix. p. 597 (1876); 
Ill. Typ. Lep. Het. pt. iii. p. 3, pi. xli. fig. 5. 

Neither Chinese nor Japanese representatives are to be separated 
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with certainty from A. atropos. However, the more slender ab¬ 
dominal belts and transverse stripe, together with the darker u skull- 
mark ” on thorax, of most of the specimens from China and Japan 
afford fairly good varietal characters; and as these seem to be pretty 
constant, it will perhaps be well that this form be known as var. 
medusa. I should note that among my European specimens of A. 
atropos are individuals with the “ skull-mark 99 quite as dark as in 
any Japanese or Chinese example. 

Yokohama ( Jonas and Fryer) ; Oiwake, Nikko, Hakone, and 
Gensan {Leech) ; Nagasaki (Lewis) ; Hong Kong (Bowring). North 
India, Philippine Isles, Sierra Leone, Turkey in Asia, Africa, 
Europe. 

30. Protoparce convolvuli. 

Sphinx convolvuli , Linn. Svst. Nat. x. p. 490; Hiibn. Spiling, 
p. /(); Moore, Cat. Lep. Mus. E. I. Comp. i. p. 267, pi. ix. figs. 3, 
3 a, larva and pupa (1857). 

Protoparce orientalis , Butl. Trans. Zool. Soc. ix. p. 609, pi, 91. 
figs. 16, 17, larva and pupa (1876). 

A very typical series, including four specimens from Fryer’s 
collection. Having regard to the great variability and extensive 
geographical range of this species, I am at a loss to understand how 
any one can attempt to claim specific rank for representatives of 
P. convolvuli coming from any part of the Old World. 

Yokohama (Fryer) ; Fushiki, Hakodate (Leech). North India, 
Scinde?, Ceylon, Java, New Zealand, New South Wales, Port 
Natal, Africa, Europe, East Indies, Hong Kong. 

31. Pseudosphinx inexacta. 

Macrosila inexacta , Walk. Cat. Lep. Het. viii. p. 208 (1856). 

Pseudosphinx inexacta , Butl. Ill. Typ. Lep. Hot. pt. v. p. 16, 
pi. lxxxi. fig. 8 (1881). 

Japanese examples agree well with Butler’s figure, only the 
markings at anal angle of secondaries are not so distinct. This is 
Pryer’s no. 15, and appears to occur among yew trees. I took 
some fine specimens at Hakodate in August. Amurland specimens 
are grey, without the olivaceous tint found in the type and Japanese 
examples. 

Yokohama, Yesso (Pryer) ; Hakodate (Leech). North India 
( Hume ); Amur; Corea (fferz). 

32. Anceryx pinastri. 

Sphinx pinastri, Linn. Syst. Nat. x. p. 492 ; Hiibn. Sphing. p. 67. 

Hyloicus pinastri, Hiibn. Verz. Schmett. p. 139. 1483. 

Anceryx pinastri, Walk. Cat. Lep. Het. viii. p. 223 (1856). 

Hyloicus caligineus , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 393 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 2, pi. xxi. fig. 6 (1878). 

Common in Japan, especially at Yokohama. 

In his differentiation of the dark Japanese form of A. pinastri , 
Butler refers to the absence of “ white markings on the body 99 and 
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“ lateral black spots on the abdomen.” In my series of A . pinastri 
from Japan, I find that almost every specimen has the body paler 
where the white markings should be, and dark patches along the 
sides are distinctly visible. The dark form is most frequent in 
Japan ; but in Fryer’s collection there is one example of A. pinastri 
which has a pale grey ground-colour clouded with darker, and with 
strong and sharply defined markings. This is one of three examples 
labelled no. 16, and noted as occurring newly emerged on stems of 
yew trees; the other two are referable to A . davidis , Oberth. 

Yokohama (Jonas and Pryer ); Nagahama, Tsuruga, Fushiki, 
Ningpo {Leech). North India; Europe. 

33. Anceryx increta. 

Anceryx increta , Walk. Cat. Lep. Het. SuppL i. p. 36 (1864). 

Diludia increta, Butl. Ill. Typ. Lep. Ilet. pt. iii. p. 4, pi. xli. 
fig. 7 (1870). 

An extensive series showing considerable variation in tone of 
colour and intensity of marking. 

Yokohama (Jonas and Pryer ); Nagahama, Sendai, Shimonoseki, 
Fushiki {Leech) ; Kiukiang {Pratt) ; Shanghai; North China 
{Fortune). 

34. Anceryx davidis. 

Sphinx davidis , Oberth. Etud. d’Entom. v. p. 27, pi. vii. fig. 9 
(Oct. 1880). 

Sphinx streckeri 1 Stand. Eut. Nachr. \i. p. 252 (1880). 

Jlyloicus davidis , Butl. Trans. Ent. Soc. 1881, p. 2. 

Two fine examples in Fryer’s collection. These, as previously 
adverted to, are two of the three insects (no. 16) found on stems of 
yew at Yokohama. In one the central area of primaries between 
the transverse lines is pale grey like the rest of the wing, but in 
the other it is clouded with fuscous, and as a consequence the wing 
appears to have a broad fuscous transverse fascia. Neither of these 
specimens agree exactly with Obertluir’s figure ofyt. davidis , but there 
can be no doubt they are forms of that insect, as also is Sphinx 
streclceriy Staud., from Vladivostok. Ainurland specimens of A . 
davidis in my collection are rather darker than my Japanese examples, 
and seem to fit in between these last and specimens of S. streckeri 
from the Amur. 

Yokohama {Pryer) ; Tokio {Fenton ); Nikko {Maries) ; Vladi¬ 
vostok ; Amur. 

35. Sphinx ligustri. 

Sphinx ligustri , Linn. Faun. Suec. p. 287. 1087 ; Hiibn. Sphing. 
pi. xiy. fig. 69. 

Sphinx constricta, Butl. Cistula Ent. vol. iii. p. 113 (1885). 

One example, taken at Hakodate by my native collector in June, 
does not differ sufficiently from European examples to deserve 
specific rank. 

Hakodate; Kashiwage {Lewis). 

Proc. Zool, Soc.— 1888, No. XL. 
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36. Thyris fenestrella. 

Thyris fenestrella, Scop. Ent. Cara. p. 217 (1763). 

Three specimens at Gensan in June and July. 

Gensan (July). 

37. Thyris tjsitata. 

Thyris usitata, Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 367 
(1879). 

I took four specimens in Satsuma in May. A very fine series 
coll. Pryer. 

Yokohama ( Jonas and Pryer) ; Oiwake (Pryer) ; Satsuma 
(Leech). 

38. Melitha bombyliformis. 

Sphinx bombiliformis, Cram. Pap. Ex. iv. p. 241, pi. 400. fig. C. 
0782). 

Melittia anthredonifor mis, Hubn. Vera. Sclimett. p. 128 (1816). 
Trockilium phorcuSy West. Cab. Orient* Ent. p. 62, pi. 30. fig. 7 
A specimen from Japan in the National Collection. 

India, N. and E. 

39. Melitha eurytion. 

Trockilium eurytion, Westw. Cab. Or. Ent. p. 62, pi. 30. fig. 5 
(1848). 

Melittia eurytion , Walk. Cat. Lep. Het. viii. p. 70 (1856). 

Two specimens at Tsuruga in June. Five examples coll. Pryer 
(no. 42). 

Yesso, Nikko, Yokohama (Pryer) ; Tsuruga (Leech) ; North 
India, Silhet. 

40. Melittia chalciformis. 

Sphinx chalciformis, Fabr. Ent. Syst. tom. iii. pt. 1, p. 382. 
Melittia indica, Butl. Ann. & Mag. Nat. Ilist. (4) xiv. p. 411 
(1874). 

One example in Satsuma in May. 

Satsuma (Leech). 

. 41. Sphecia rhynchioidks. 

Sphecia rhynchioides, Butl. Trans. Ent. Soc. 1881, p. 589. 

Six specimens in coll. Pryer, Yokohama. 

Pryer says that the larva “ feeds on oak.” 

42. Sphecia contaminata. 

Sphecia contaminata, Butl. Ill. Typ. Lep. Het. pt.ii. p. 59, pi. xl. 
fig. 2. 

Four specimens, coll. Pryer. 

Yokohama (Jonas); Yesso (Pryer). 
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43. Sphecia romanovi, sp. n. (Plate XXX. fig. 1.) 

c?. Primaries hyaline, brownish, thickly clothed with dark brown 
scales along the costa, inner margin, and median nerve ; secondaries 
hyaline, outer half brownish, sprinkled with a few darkish scales ; 
fringes yellowish brown. Body brownish orange, with 7 black belts. 
Thorax black, front portion brilliant orange; collar reddish ; head and 
palpi bright orange marked with reddish ; antennae pectinated, lower 
half reddish, remainder black. Prolegs orange, marked with reddish; 
remaining legs dark brown, marked with orange and reddish. 

$ . Like the male, but primaries more densely clothed with scales ; 
antennoe simple. 

Expanse 46 millim. 

Four specimens of this fine insect in coll. Pryer, Yokohama. 

44. Sphecia ? fixseni, sp. n. (Plate XXX. fig. 2.) 

Primaries partly hyaline, thickly clothed along the nerves as far 

as the end of cell with reddish-brown scales ; apex of wing and 
broad outer margin deep buff; secondaries hyaline, with deep dark 
brown fringes. Head black ; palpi yellow ; a narrow yellow collar. 
Thorax marked on each side with yellow. Body blackish, with four 
orange-yellow bands and reddish-orange anal tuft. Antenna* blackish 
above, reddish below; all the legs yellow' marked with reddish 
orange. Underside of primaries yellow' along the nerves and towards 
apex ; secondaries sprinkled with yellow along the outer margin. 

Expanse 42 millim. 

Sexes do not differ. 

Five specimens in coll. Pryer from Nikko and Oiwake (June and 
July, 188/). 

45. SciAPTERON CRAB RON I FOR ME. 

Sciapteron crabroni/orme , Iliibn., Rom. Mem.sur les Lep. vol. iii. 
p. 323. 

Corea ( Ilerz ). 

46. Sciapteron ferale, sj>. ii. (Plate XXX. fig. 3.) 

Primaries brown, sprinkled with orange scales, with a purplish 

reflection, hyaline from base to a little beyond centre; secondaries 
hyaline with an opalescent reflection. Head black ; palpi yellow in 
front; collar yellow'. Thorax uud body black, the latter broadly 
belted just beyond the middle with sulphur ; legs blackish; hind 
tarsi yellow. Under surface of all wings iridescent. 

This species is much larger and differently belted to the other 
two Japanese species in the genus. 

Expanse 43 millim. 

One male, coll. Pryer, taken in Yesso in 1882. 

47. Sciapteron regale. 

Sciapteron regale , Bull. Ill. Typ, Lep. Het. pt. ii. p. 60, pi. xl. 
fig. 3 (1878). 

Satsuma in May; Nagasaki in May and June; and Shinionoseki 
in July. Six examples, coll. Pryer. 


40* 
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There is no difference between Japanese aud Kiukiang specimens 
of this species. 

Yokohama {Jonas and Pryer) ; Shimonoseki, Nagasaki, Satsuma 
{Leech); Kiukiang {Pratt). 

48. SciAPTERON BICINCTA. 

Algeria bicincta t Walk. Cat. Lep. Het. Suppl. i. p. 12 (1864). 

Several specimens at Nagasaki in June, and Tsuruga and Shim¬ 
onoseki in July. Two examples, coll. Pryer. 

Nagasaki, Tsuruga, Shimonoseki {Leech) ; Yokohama, Oiwaki 
{Pryer); N. China {Fortune). 

49. Algeria hector. 

Algeria hector , Butl. Ill. Tvp. Lep. Het. pt. ii. p. 60, pi. xl. fig. 4 
(1878). 

A number of specimens, coll. Pryer. 

Yokohama {Jonas and Pryer) ; Oiwake {Pryer). 

50. Algeria montis, sp. n. (Plate XXX. fig. 4.) 

Primaries deeply bordered with black ; the central hyaline area 
divided by a broad black bar just beyond the middle of the wing ; 
secondaries hyaline, bordered with black, broadly on their outer and 
narrowly on their inner margins. Body black, belted with yellow 
near the anal extremity, and again towards the middle. Head, 
thorax, legs, antennoe, and under surface black; under surface of 
primaries dashed with yellow along the costa and inner margin. 

Allied to AS. stelidiformis (Freyer), but differing in the belts. 

Expanse 25 rnillim. 

A single male iu coll. Pryer, taken at Oiv\uke, June 1887. 

50 a . Algeria tenuis. 

Algeria tenuis , Butl. 111. Typ. Lep. Ilet. pt. ii. p. 60, pi. xl. fig. 8 
( 1878 ). 

Three specimens, coll. Pryer. 

Oiwake {Pryer). 

51. Sesia velox. 

Sesia velox , Fixsen, Bom. Mem. sur Lep. vol. iii. p. 323. 

Corea {Herz). 

52. Bembecia odyneripennis. 

Algeria odynerijiennis , Walk. Cet. Lep. Het. viii. p. 42 (1856). 

I took one specimen of this insect near Hakodate in August, 

Nova Scotia. 

53. Bembecia pernix, sp. n. (Plate XXX. fig. 5.) 

Primaries reddish fuscous, paler and somewhat subhyaline about 

the disk and base of wings; secondaries hyaline, with dark outer 
border and fringes. Head black; palpi and collar pale yellow. 
Thorax and abdomen black, the latter with two narrow pale yellow 
rings near the anal tuft and two wider rings, one about the centre 
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and one towards the base of the body ; anal tuft tipped with white. 
Antennae black, tipped with reddish. Underside of primaries paler 
than upper surface. Legs black, with faint pale markings. 

I took one specimen of this species at Shimonoseki in July 1886, 
and there is one in coll. Pryer, Oiwake, June 1887. 

54. Tinthia constricta. 

Tinthia constricta, Butl. Ill. Typ. Lep. Het. pt. ii. p. 61, pi. xl. 
fig. 10 (18/8). 

I got one specimen at Nagasaki in June. 

Yokohama (Jonas) ; Nagasaki (Leech). 

5f>. Tinthia kditha. 

Tinthia edit ha , Butl. Ill. Typ. Lep. Hct. pt. ii. p. 61, pi. xl. fig. 9. 

Yokohama (Jonas). 

56. Syntomis ere bin a. 

Syntomis erehina , Butl. Trans. Ent. Soc. 1881, p. 5. 

“ Allied to ft phegea of Europe.”— Butler. 

Tokio {Fenton). 

f>7. Syntomis thelebus. 

Zygtvna thelebus , Fabr. Ent. Syst. iii. 1, p. 391. 

Syntomis mandarinia, Butl. Journ. Linn. Soc. Zool. xii. p. 349. 

? = germana> Feld. Wien. ent. Mon. vi. p. 37. 

I got a nice series of this species in Japan and Corea, showing con¬ 
siderable variation in size and number of hyaline spots ; but in Fryer’s 
collection there was a series which had evidently been made up of 
specimens selected to show something of the entire range of maclar 
aberration in Japanese ft thelebus. At one end of this series is a peci- 
men minus the apical spot, and the other spots on primaries are very 
small, whilst at the other end is an example which has exceedingly 
large spots, and in consequence might be said to have hyaline primaries 
with black transverse and longitudinal band-like markings ; between 
these two are all the intermediate gradations, some of which have the 
basal spots of all the wings thinly clothed with yellowish scales. In 
the series I obtained are specimens with an extra hyaline spot above 
or below the usual apical one, and others which have both these 
Additional spots. 

Expanse 30-40 millim. 

Oiwake, Ohoyama, Fujisan, Kanosan (Pryer); Nngahama, Na¬ 
gasaki, Tsurugaj Gensan (Leech) ; Ningpo, Corea (Her*) ; Kiukiang 
(Pratt); Amur. 

58. Syntomis fortunki. 

S.fortunei, De POrza, Lep. Jap. p. 38. 

ft zelleri , Ersch. 

Syntomisannetta , Butl. Journ. Linn. Soc., Zool. xii. p.347 (1876); 
Ill. Typ. Lep. Het. pt. iii. pi. xlii. fig. 5. 

I took a number of specimens in Japan and the Corea during July 



594 MR. J. H. LEECH ON THE [Dec. *8, 

1886, and my native collector obtained it at Hakodate in June and 
July 1887. 

In expanse this species ranges from 28 to 40 millim. 

Oiwake, Yokohama ( Pryer ); Tsuruga, Nagahama, Shimonoseki, 
Hakone, Gensan (Leech) ; Corea ; Hakodate. 

59. PRYERIA SINICA. 

Pryeria sinica, Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 86 
(!877). 

A fine series, including two females, in Pryer’s collection. I did 
not meet with this species in Japan or Corea. 

Mr. Moore’s description appears to apply to the male only, as 
the female has rather broader wings and the last abdominal segments 
have lateral tufts of short black and long golden-brown hairs ; these 
last meet over the back and project beyond the anal segment. The 
antennae of the female are filiform to beyond the middle, then thick¬ 
ened towards the pointed apex. 

Pryer says that it feeds on the Masaki. 

Yokohama (Pryer) ; Shanghai (type). 

60. BalatjEa octomaculata. 

Euchromia octomaculata, 13rem. Bull, de l’Acad. Petersb. 1861, 
tom. iii.; Lep. Ost-Sib. p. .‘36, pi. iv. fig. 1 (1861). 

Balataui eegerioides, Walk. Cat. Lep. Het. Supj 1. i. p. 110 (1864); 
Butl. 111. Typ. Lep. Ilet. pt. iii. p, 4, pi. xhi. fig. 2 (1879). 

I only met with this species at Gensan, where I took four males in 
June 1886. One example (2) in coll. Pryer, and Fixsen also 
records it from Corea. 

Ohoyama (Pryer) ; Gensan (Leech) ; North China. 

Cl. Bintha gracilis. 

Bintha gracilis , Walk. Cat. Lep. Ilet. Suppl. i. p. 127 (1861) ; 
Butl. Ill. Typ. Lep. Het. pt. iii. p. 6, pi. xlii. fig. J (1879). 

I took two 2 specimens at Nagahama and one at GensAn in 
July 1886, and there were six examples in Fryer’s collection (2 
42). 

Yokohama (Jonas and Pryer) ; Nagahama, Gensan (Leech), 

62. Procris budensis. 

Procris budensis , Spey. Geogr. Verbr. i, p, 466 (1862). 

Jinchuen, W. Corea, Amur, Hungary, Sarepta, Armenia. 

Motschulsky records this species from Japan. 

63. Procris tristis. 

Procris tristis , Brem. Lep. Ost-Sib. p. 97, tab. viii. fig. 4 (1864). 

Procris esmeralda , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 394 
(1877) j Ill. Typ. Lep. Het. pt. ii. p. 4, pi. xxi. fig. 8 (1878). 

I have about forty examples of this Procris from Japan and the 
Corea. The only difference I can see between P, tristis, Brem.i and 
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P. esmeralda, Butl., is one of colour, the former being blackish 
grey, and the last named green of various shades. Separating the 
specimens in the series by their colour, eight are referable to P. 
esmeralda , and seventeen to P. tristis ; but the remainder do not 
agree exactly with either in the matter of colour. Pryer in his 
Catalogue has “68. Illibrisl sp. Fujisan*’ and “69. Illibris trista, 
Brem., or sinensis , Walker.** The first he says is blue, and the 
second green. In his collection, however, his series no. 68 comprises 
7 “blue,** 1 blackish-grey $s, and 3 blackish-grey tfs, one of 
which has “blue** borders. Series no. 69 consists of 10 specimens, 
all males and mostly blackish grey in colour, but some have the 
primaries sprinkled with green or bluish-green scales. The Geusan 
specimens are blackish grey, sometimes with blue or green scales 
over disk of wing. 

Yokohama ( Jonas and Pryer) ; Ohoyama, Kanosan, Oiwake 
(Pryer) ; Gensan (Leech) ; Corea ( Herz ). 

64. Pkocris fusca, sp. n. (Plate XXX. fig. 6.) 

All the wings bronzy brown. Antennae brown above, paler 
beneath, moderately long and slightly pectinated. 

Expanse 15-23 millim. 

One small 3 , Gensan, July ; and five examples, coll. Pryer. 

65. Procris nigra, sp. n. (Plate XXX. fig. 7.) 

2 . All the wings fuliginous semitransparent. Antennae simple. 
Head, thorax, and abdomen black ; legs bluish black. Expanse 
29 millim. 

One example, coll. Pryer. 

Ohoyama (Pryer). 

66. Procris chinensis. 

Ino chinensis , Feld. Wien. ent. Mon. vi. p. 31. 

Procris chinensis , Walk. Cap. Lep. Het. Suppl. v. p. 1862. 

Several examples at Nagasaki in June, and there were two spe¬ 
cimens in Pryer*s collection. It is said to have been common at 
Yokohama, the larva feeding on Masaki. 

Nagasaki (Leech) ; Yokohama (Pryer) » Corea* 1 ; China. 

67. Procris funeralis. 

Procris jnneralis , Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 351 
(1879). 

Four examples in coll. Pryer. 

Yokohama (Pryer). 

68. North i a sinensis. 

Huberts sinensis, Walk. Cat. Lep. Het. i. p. 281 (1854). 

(Neur&tion of primaries, Plate XXX. fig. 20.) 

One specimen at Hakodate (August) aud several at Gensan (June 
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and July). This is Pryer’s no. 77; there were only two examples 
in his collection, and were taken, I believe, at Yokohama. 

f Yokohama {Pryer) ; Hakodate, Gensan {Leech) ; Kiukiang 
{Pratt) ; Foochau (April, Leech) ; Isle of Askold ; N. China. 

69 . Northia psychina. 

Procrispsychina, Oberth. Etud. d’Entom. pt. v. p. 28, pi. vii. fig. 6. 

Allied to N. sinensis , but the wings, which are shorter and rounder, 
are thickly clothed with brownish scales. There were two examples 
in Pryer’s collection, and I took an example at Hakodate in August. 

Yokohama {Pryer); Hakodate {Leech). 

70. Northia tenuis. 

Northia tenuis , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 394 
(1877) ; Ill. Typ. Lep. Het. pt. ii. p. 4, pi. xxi. fig. 7 (1878). 

(Neuration of primaries, Plate XXX. fig. 19.) 

I met with several specimens in Satsuma and at Nagasaki in May 
1886 and one at Hakodate in August of the same year. My native 
collector obtained it in the last-named place, in June and July. 
Eleven examples in Fryer’s collection, two of which are somewhat 
faded and arc the no. 75 of his catalogue. The larva is said to feed 
on spindle. 

In his paper on Lepidoptera from the Corea, Dr. Fixsen notes 
the occurrence of this insect, but not of N. sinensis. On my visit to 
the Corea I obtained the last named, but not N. tenuis. 

Yokohama {Jonas and Pryer); Oiwake {Pryer); Nagasaki, 
Satsuma, Hakodate {Leech) ; Hong-Kong. 

71. Northia dikce, sp. n. (Plate XXX. fig. 8.) 

$. Hyaline, primaries clouded with black at base, third of costa, 
and broadly along inner margin; apex broadly, and outer margin 
narrowly bordered with black. Secondaries black along the costa. 
Antennae, head, thorax, abdomen, and legs black. 

Expanse 30 millim. 

Allied to M. tenuis , Butl., but can at once be separated therefrom 
by the black apex of primaries and also by its longer and narrower 
wings, and different shape of discal cell. 

One example taken by myself at Gensan in July. There are four 
specimens from N. China in the National Collection at South 
Kensington. 

72 . Northia cybele, sp. n. (Plate XXX. fig. 9 .) 

2 . Hyaline, clouded with blackish at the base, along the costa 
nearly to the middle, and on inner margin of primaries; there are 
also a few black scales along outer margin. Secondaries thickly 
dotted with black along the costal area. Fringes black. Antennae 
slightly pectinated, brilliant metallic green; body black with metallic 
green reflections. 

Expanse 30 millim. 

Closely allied to N. sinensis. Walk., from which, however, it may 
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be separated by the colour of antennae, greater width of thorax, 
narrowness of wing, and density of black scales. The neuration at 
end of cell is also of a different character. 

One example taken by myself at Gensan in July. 

73. ZYGiENA NIPHONA. 

Zygcena niphona , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 393 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 4, pi. xxi. fig. 9 (1878). 

Zygcena chrutophi , Staud., Rom. Mem. sur Ldp, p. 173 (1887). 

A fine series in Fryer’s collection. I took two specimens at 
Hakodate in August 1886. 

This species may have either five or six spots on the upper surface 
of primaries, hut below the sixth spot is always to be seen though 
sometimes only faintly. Confluence of the spots appears to be 
rather the exception than the rule. There are one or tw o examples 
in my series which agree very well with Butler’s figure; but in the 
majority the five or six spots, although contiguous, are quite in¬ 
dependent of each other, except perhaps as regards the upper spots 
of the central and outer pairs, which are often united by a thin line of 
their own colour. 

Yokohama (Jonas) ; Oiwake ( Pryer ) ; Hakodate (Leech). 

74. Amuria CYCLOPS. 

Amuria cyclops, Staud., Rom. Mem. sur Lep. p. 172, pi. 8. fig. 6 
(1887). 

I have no example of this species, hut it seems from the de¬ 
scription and figure to come between Procris funeralis and P. fusca . 

Vladivostok, Askold, Sidemi, Corea. 

75. Psyche viciella. 

Psyche vkiel/a, Schiff. S. V. p. 133. 

Var. stetinensis , Bering, Stett. ent. Zeit. 1816, p. 227. 

One specimen of var. stetinensis in coil. Pryer without locality. 

76. Psyche unicolor. 

Psyche unicolor , Hufn. Berl. Mag. ii. p. 418 (1766). 

Psyche graminella, Schiff. S. V. p. 133. 291 (1776). 

Several specimens in coll. Pryer, which I believe are referable to 
this species. 

Yokohama, Yesso (Pryer ). 

77. Plateumeta aurea. 

Plateumeta aurea, Butl. Trans. Ent. Soc. 1881, p. 22. 

Yokohama (Pryer), 

78. Govirana bipars. 

Perina bipars , Walk. Cat. Lep. Het. Suppl. ii. p. 406. 

One specimen in coll. Pryer. 

Japan, N. India. 
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79* Eumeta minuscula. 

Eumeta minuscula , Butl* Trans. Ent. Soc. 1881, p. 22. 

I bred an example of this species at Nagasaki in May. 

Yokohama ( Pryer); Nagasaki (Leech). 

80. Eumeta pryeri, Moore, MS. 

Nearly allied to E. wardii from South India, but has a broader 
fore wing and less produced apex to the hind wing ; it is also of a 
more uniforn ly darker cupreous brown colour than any of the other 
species. 

Expanse 1^ inch. 

Shanghai (Pryer). In coll. W. B. Pryer and F. Moore. 

The description has been kindly communicated by Mr. Moore. 
There were two examples in H. Pryer’s collection. 

81. Systropha nivosa. 

Systropha nivosa , Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 353 
(1879). 

Five specimens in coll. Pryer, and one example taken by myself 
at Gensan in July. 

Yokohama (Pryer) ; Gensan (Leech). 

82. Agrisius japonicus, sp. n. (Plate XXX. fig. 10.) 

Allied to A. guttivitta , "Walk., from India, but of an obscure 
greyish colour, and without the central series of spots of that species. 
Near the base there are twelve black spots arranged in four oblique 
rows, the last two extending only from the costa to the median 
nerve; then comes a clear space bounded by a curved series of black 
dots, which divide the wing into two equal portions, the outer 
portion has black nervules. Abdomen grey, with a dorsal and 
lateral series of round black spots. 

Expanse 52 millim. 

83. (Eoni8tis nigricosta, sp. n. (Plate XXX. fig. 11.) 

d . Primaries grey; basal, inner and outer marginal areas yellowish; 
costa with a bluish-black streak from base tapering to apex: 
secondaries pale buff, slightly darker towards margins, and with a 
short, longitudinal, black bar just above the centre of wing. Under 
surface yellowish ; primaries clouded with fuscous towards costa and 
outer angle, and rather darker in discal cell; secondaries with some 
fuscous scales along anterior margin. Head black. Thorax orange. 
Abdomen dull orange. 

Expanse 36 millim. 

Allied to 05. quadra , but the black costal streak on primaries and 
black bar on secondaries separate it at once from that species. 

One example, coll. Pryer. 

84. (Eonistis quadra. 

Phal.-Noctua quadra, Linn. Syst. Nat. ed» xii. p. 840; Walk. 
Cat, Lep. Het. ii. p. 496. 
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(Eonistis dives, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 398 
(1877); III. Typ. Lep. Het. pt. ii. pi. xxii. fig. 11 (18/8). 

Japanese specimens are not separable from European examples 
of (E. quadra by any character whatever. 

Yokohama ( Pryer ) ; Gensan {Leech). 

85. Lithosia cribrata. 

Lithosia cribrata , Stand., Rom. Mem. sur L6p. p. 189, pi. x. fig. 11 
(1887). 

One example, coll. Pryer (no. 114). 

Nikko {Pryer) ; Askold. 

86. Lithosia muscerda. 

Phalcena muscerda , Ilufn.; Walk. Cat. Lep. Het. ii. p. 504. 

Lithosia muscerda y Ochs. Sehmett. iii. p. 143. 11. 

Several specimens, coll. Pryer. 1 took an example at Ningpo in 
April. 

Nikko, Yesso, Oiwake {Pryer) ; Corea {Ilerz) ; Ningpo {Leech). 

87. Lithosia griseola. 

Bombyx griseola , Hubn. Bomb. p. 12G, pi. 23. fig. 97; Walk. 
Cat. ii. p. 497. 

Lithosia adaucta y Butl. Ann. & Mag. Nat. Ilist. (1) xx. p. 398 
(1877); Ill. Typ. Lep. Ilet. pt. ii. p. 6, pi. xxiii. fig. 6 (1878). 

Lithosia <rgrota , Butl, Ann. & Mag. Nat. IILt. (4) xx. p. 397. 

Colhta regrot a y Butl. 111. Typ. Lep. Het. pt. iii. pi. xlii. fig. 13. 

Among English representatives of L . griseola there are several 
specimens in my collection with secondaries of a “creamy strami¬ 
neous** colour, whilst among the Japanese examples of adaucta , Bull., 
are one or two individuals with dark grey secondaries. As regards 
size, some of my English L. griseola measure 1 inch 7 lines, whereas 
there are four specimens of X. adaucta which do not exceed 1 inch 
3 lines. I cannot separate L. adaucta or L . cegrota y Butl., from 
L. griseola , Hubn. 

Nikko, Yesso, Oiwake {Pryer ); Hakodate, Tsuruga, Gensan 
{Leech); Corea {Ilerz). 

88. Lithosia unita. 

Bombyx unita , Hubn. 

Var. arideola, Ilerr.-Sch., Rom. M&n. sur Lep. p. 331. 

Recorded by Dr, Fixsen as occurring in Corea. 

89. Lithosia aprica. 

Katha aprica, Butl. Cist. Ent. iii. p. 115. 

Superficially allied to L. sororeula , Hufn. 

Ohoyama, Yesso {Pryer). 

90. Lithosia debilis, 

Lithosia debilis, Staud., Rom. M^m. sur Lep. p. 190, pi. x. fig. 12. 

Fixsen gives Corea as a locality for this insect {op. cit . p. 331). 
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91. Lithosia japonica, sp. n. (Plate XXX. fig. 12.) 

Smoky grey, secondaries slightly paler; primaries with a pale 
yellowish streak from base to middle of costa. Under surface 
of all wings smoky; costal streak on primaries extending to apex. 
Head yellowish. Thorax and abdomen fuscous. 

Expanse, & 26 millim., $ 30 millim. 

Two examples, coll. Pryer. 

92. Lithosia immaculata. 

Lithosia immaculata , Butl. Proc. Zool. Soc. 1880, p. 671* 

I obtained two examples at Nagasaki in June, and there were two 
specimens in Pryer*s collection. 

Nagasaki {Leech). 

93. Lithosia affineola. 

Lithosia affineola , Brem. Lep. Ost-Sib. p. 97, pi* viii. fig. 5 
(1864). 

One example, Gensan, July, and one, Hakodate, August. 

Gensan, Hakodate {Leech). 

94. Lithosia coreana, sp. n. (Plate XXX. fig. 13.) 

c?. Primaries yellowish grey, costal streak pale yellow, running 
through to the fringe ; secondaries also yellowish grey, shading into 
yellow towards the inner margin. Under surface—primaries same as 
above, but slightly darker; secondaries yellow ; costal area darker 
fuscous, edged with pale yellowish. Head yellow; thorax grey; 
abdomen and legs brownish. 

Expanse 27 millim. 

Allied to L . affineola , Brem. 

I took one example at Gensan in June. 

95. Lithosia vetusta. 

Lithosia vetusta , Walk. Cat. Lep. Iiet. iii. p. 508 (1854). 

One example taken by myself at Gensan in July, and another 
by Mr. Smith at Hakone, August. 

Hakone {Smith); Gensan (Leech). 

96. Lithosia deplana. 

Noctua deplana, Esp. Schmetterl. iv. p. 97, t. 93. figs. 1 <$, 2 $. 

Noctua depressa , Esp. iv. t. 93. fig. 3 $. 

Lithosia helveola , Ochs. Schmett. Eur. iii. p. 133. 

Bombyx ochreola , Hiibn. Bomb. pi. xxiii. fig. 96. 

Lithosia pavescens , Butl. Ann. & Mag. Nat. Hist. (4)xx. p. 398 
(1877) ; Ill. Typ. Lep. Het. pt. ii. p. 7, pi. xxiii. fig. 5 (1878). 

Lithosia Items, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 393 ; III. 
Typ, Lep. Het. pi. xxii. fig. 12. 

I obtained this species at Hakodate in August. Several 
examples, coll. Pryer. 

Hakodate {Leech); Oiw&ke, Nikko {Pryer). 
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97. GHORIA COLLITOIDE8. 

Ghoria collitoides, But!. Cist. Ent. vol. iii. p. 115. 

A series in coll. Pryer. 

This insect is near to Lithosia gigantea, Oberth., from Isle of 
Askold, but it has a black head, and the costal streak is not con¬ 
tinued to apex of primaries. 

Nikko, Oiwake ( Pryer ). 

98. Stigmatophora flava. 

Setinajlava, Brem. & Grey, Schmett. Nord. China’s, p. 14 (1853); 
Lep. Ost-Sib. pi. viii. fig. 6. 

Setina ochracea, Lederer, Verh. zool.-bot. Ver. Wien, 1855, 
p. 105, t. i. fig. 4 (Sibir.). 

Setina sinensis , Walk. Cat. Lep. Het. ii. p. 520. 

I took this species in two localities in Japan, and there wer 
several specimens in Pryer’s collection. 

Hakodate, Sakata, Gensan (Leech) ; Ningpo, N. China, Amur. 

99. Stigmatophora micans. 

Setina micans, Brem. & Grey, Schinett. N. China’s, p. 9 (1853). 

I took a good series at Gensan in July, and one at Fusanin June. 

Corea (JJerz) ; Pusan, Gensan (Leech) ; N. China. 

100. Melanoma venata. 

Melancema venata , Butl. A. M. N. H. (4) xx. p. 397 (18/7); 
Ill. Typ. Lep. llet. pt. ii. p. 6, pi. xxii. fig. 5 (1878). 

Appears to be fairly constant in colour and markings. 

Yokohama (Jones, Pryer, and Manley) ; Oiwake (Fryer). 

101. Miltochrista pulchra. 

? . Miltochrista pulchra, Butl. A. M. N. II. (4) xx. p. 396 (1877); 
111. Typ. Lep. llet. pt. ii. p. 5, pi. xxii. fig. 6. 

($ . Miltochrista mac tans , Butl. Trans. Eut. Soc. 1877, p. 310 ; 
Ill. Typ. Lep. llet. pt. v. p. 39, pi. Ixxxv. fig. 13 (1881). 

Butler’s M. pulchra and his M. mactans are not two species, but 
sexes of the same species. 

In the description of M. pulchra reference is made to four series of 
black dots; the first and third series are said to be well defined and 
arched, and the fourth composed of small linear dashes. No direct 
mention, however, is made of the second series; neither is there any 
indication of four series of black dots in the figure of this insect. On 
the other hand, three distinct lines of black spots are found across 
the disc&l area of the figure representing M . mactans , and in the 
description of that insect reference is made to a series of longitudinal 
streaks exterior to the third line. These streaks of M . mactans and the 
small linear dashes occupying a similar position in M . pulchra, forming 
the fourth series of dots in that insect, are simply modifications of a 
marking which in its entirety is a character sometimes found in one 
sex, ana when interrupted or broken up an occasional feature of the 
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other sex of a species which, as it is the prior name, should be known 
as M.pulchra. In my series of this Miltochrista from Japan and the 
Corea are specimens showing every gradation in the length of the 
longitudinal streaks. The second line or series of black dots is 
clearly defined in all the examples of both sexes, and, with but few 
exceptions, this runs in a straight line from costa to inner margin. 

Yesso, Yokohama ( Pryer ); Gensan {Leech) ; Ningpo, Hakodate; 
Corea (Here). 

102. Miltochrista striata. 

Lithosia striata , Brem. & Grey, Beitr. zur Schmett. Nord. China’s, 
p. 14. 

An extensive series from Japan and Corea showing considerable 
variation, especially in the character of the transverse marking 
nearest outer margin of male primaries ; often this is simply a series 
of grey linear spots, but in some examples the spots are elongated 
into dashes or streaks, and in other specimens again these are con¬ 
fluent, and form a broad transverse grey band slightly interrupted 
here and there by rose-coloured streaks. In some female examples 
there are but the faintest traces of rose-coloured streaks, and the 
grey spots and streaks are very indistinct. 

Yokohama, Oiwake {Pryer) ; Gensan {Leech) ; Hakodate; 
Ningpo, North China. 

103. Miltochrista miniata. 

Geometra miniata , Forst. Nov. Spec. Ins. p. 75 (1771). 

Bombyx rosea , Fabr. S. E. p. 587 (1775); Esp. 77, 1-3. 

Noctua rubicunda, Schiff. S. Y. p. 68 (1776) ; Iliibn. Bombyces, 
pi. xxvi. fig. 111. 

Miltochrista rosaria , Butl. Ann. & Mag. Nat. Ilist. (4) xx. 
p. 397 (1877); Ill. Typ. Lep. Het. ii. p. 6, pi. xxii. fig. 8 (1878). 

A specimen in Satsuma in May, one at Nagasaki in June, another 
at Nagahama in July, and two at Gensan in the same month. 
There was a long series in coll. Prver. 

Comparing these specimens with others from Europe, I cannot 
find any trustworthy point of difference betweeu them. 

Yokohama {Jonas and Pryer) ; Yesso, Oiwake {Pryer) ; Satsuma, 
Nagasaki, Nagahama, Gensan {Leech) ; Hakone {Smith). 

104. Miltochrista inscripta. 

$ . Sesapa inscript a , Walk. Cat. Lep. Het. ii. p. 547 (1864). 

Miltochrista inscripta , Butl. Ill. Typ. Lep. Het. pt. iii, p. 7, 
pi. xlii. fig. 11 (1879)* 

One example from Gensan. It is also recorded from Corea by 
Dr. Fixsen in the paper previously referred to. 

Gensan {Native Coll .); Foochau {Leech). 

105. Miltochrista rhodophila. 

Barsine rhodophila, Walk. Cat. Lep. Het. Suppl. i. p. 254 (1864). 
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Miltochrista rhodophila , Butl, Ill. Typ. Lep. Het. pt. iii. p. 8, 
pi xlii. fig. 12 (1879). 

Miltockrista torrens t Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 353. 

I took specimens at Gensan (July), Fusan (June), and Shimonoseki 
(July). 

Yokohama, Yesso ( Pryer ); Fusan, Gensan, Shimonoseki {Leech ); 
Shanghai, Mongolia. 

106 . Miltochrista aberrans. 

Miltockrista aberrans , Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 39/ (1877); Ill. Typ. Lep. Het. pt. ii. p. 5, pi. xxii. fig. 7. 

Miltochrista bivittata , Butl. Cist. Ent. vol. iii. p. 116. 

Though superficially resembling M . miniata , this species is at 
once separated therefrom by the very different angulation of the 
blackish discal line. 

Yokohama (Jonas and Pryer). 

107. Miltochrista calamina. 

Miltochrista calamina , Butl. Ann. & Mag. Nat. Ilist. (4) \x. 
p. 396 (1877); 111. Typ. Lep. lift. pt. ii. p. 6, pi. xxii. fig. 10 
(1878). 

Taken at Nagasaki in June, Nagahama and Fushiki in July, 
and Hakodate in August. Several specimens, coll. Pryer. 

In colour this species is very similar to the yellow form of M. 
miniata , which I believe is not uncommon in Germany and some other 
parts of Europe, but the angulation of the discal line is different. 
With the exception of the discal spot, the female is almost without 
marking. 

Yokohama ( Jonas and Pryer) ; Oiwake (Pryer) ; Nagahama, 
Fushiki, Hakodate, Nagasaki (Leech). 

108. Miltochrista butleri, sp. n. (Plate XXX. fig. 14.) 

<J. Primaries buff-yellow, with a black discal spot and two series 
of black dots arranged in irregular lines, one towards the base and 
the other before outer margin. Secondaries pale yellowish grey. 
Head and thorax buff-yellow, abdomen pale brown. Under surface: 
central area of primaries pale fuscous bordered with darker; apices and 
outer margin buff-yellow ; secondaries pale yellow. $ similar to the 
c?, but the markings of underside less distinct. 

Expanse, 6 24 millim., J 20 millim. 

I took a specimen of each sex at Nagasaki in June, and there was 
a male example in Prjer's collection, but this was not localized. 

Nagasaki (Leech) ; Japan (Pryer). 

109. Miltochrista pallida. 

Calligenia pallida , Brem. Lep. Ost-Sib. p. 97, pi. viii. fig. 7. 

I took examples at Fusan and Gensan iu July, also at Ningpoand 
Foochau in April. 

Fusan and Gensan (Leech ); Corea (Here ); Ningpo, Foochau 
(Leech). 
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110. Miltochrista artaxidia. 

Miltochrista artaxidia , Butl. Trans. Ent. Soc. 1881, p. 8. 

Nudaria nubilosa, Stand., Rom. Mem. sur Ldp. p. 186, pi. x. fig. 
10(1887). 

I took two specimens at Gensan in July. N . nubilosa , Staud., from 
Vladivostok, is exactly identical with M. artaxidia, Butl., with which 
Dr. Staudinger was evidently unacquainted, or he would have at least 
referred to it. 

Tokio {Fenton); Ohoyama {Pryer) ; Gensan {Leech) ; Vladi¬ 
vostok. 

111. Bizone hamata. 

Bizone hamata , Walk. Cat. Lep. Het. ii. p. 549 (1854). 

Bizone puella , Drury, teste Fixsen in Rom. Mem. sur Lep. 
p. 332. 

Several specimens in coll. Pryer. There appears to be considerable 
variation, one of the examples has orange transverse lines and two 
others have the secondaries white instead of pink. 

B. puella, Drury, is recorded from Nepaul and Java. 

Yokohama, Oiwake {Pryer) ; Satsuma {Leech) ; Kiukiang 
{Pratt) ; North China. 

112. Cyane decipiens. 

Cyane decipiens, Butl. Ann. & Mag. Nat. Hist, ser 5, vol. iv. 
p. 352(1879). 

Japan {Pryer). 

113. Paida obtrita. 

Paida obtrita, Staud., Rom. Mem. sur Lep. iii. p. 183, pi. x. lig. 8. 

Nine specimens, coll. Pryer (no. 99). 

Japanese examples are darker than the Amur specimens figured by 
Staudinger, and both appear to be referable to P. obtusa , H.-S. 

Yokohama {Pryer); Amur {Herz). 

114. Eijgoa? obscura, sp. n. (Plate XXX. fig. 15.) 

Primaries greyish white, with four transverse waved brownish lines, 
a brownish cloud in central area and a smaller one at base of 
inner margin; the basal line has its lower half bordered with blackish, 
and this is crossed with a longitudinal blackish streak, thus giving a 
T-shaped mark; a black dot precedes the subinarginal line. Second¬ 
aries fuscous. Head, thorax, and abdomen greyish. Under surface : 
primaries fuscous, secondaries paler. 

Expanse 20 millim. 

One example, coll. Pryer. 

115. Eugoa grisea. 

Eugoa grisea , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 399 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 8, pi. xxiii. fig. I (1878). 

I took a specimen at Gensan in July. 

Yokohama {Jonas, Manley ); Gensan {Leech). 
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116. ASmENE MtNUTA. 

jEmene minuta , Butl. Trans. Ent. Soc. 1881, p. 595. 

Pryer says “ found on fig-tree leaves ” : there were four examples 
in his collection, but these were without locality labels. 

Yokohama (Pryer). 

117. .Emene fasciata. 

JEmene fasciata , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 399 
(1877); 111. Typ. Lep. Het. pt. ii. p. 7, pi. xxii. fig. 9 (1878). 

I took an example in August at Hakodate. 

Yokohama (Jonas) ; Nikko, Oiwake (Pryer) ; Hakodate (Leech). 

118. -Emene taeniata. 

JEmene Umiata % Fixsen, Rom. Mem. sur Lep. iii. p. 307, pi. xv. 
fig. 6. 

Corea ( Herz). 

119. Siccia maculata, sp. n. (Plate XXX. fig. 16.) 

Primaries pale olive-brown, with nine black spots, three of which 
are placed at regular intervals on the costa, three on the outer border, 
two towards inner margin, and one in the central area; secondaries 
greyish brown, semitransparent towards base. Head, thorax, abdo¬ 
men, and legs olivaceous. Under surface—primaries fuscous grey, 
with the spots of upper surface faintly reproduced ; secondaries 
pale grey, with a fuscous spot on central area. 

Expanse 20 millim. 

Allied to but easily distinguished from -8. cajfra y Wallengren. 

One example taken by myself in Satsuma in May. 

Satsuma, Japan (Leech). 

120. Nudaria SENEX. 

Ilombyx sene.r, Hiibn. Bomb. pi. 55. tigs. 236-7. 

'IzsNudaria muscula , Stand., Roin. Mem. s. Lep. iii. p. 185, pi. x. 
fig. 9 (1887). 

Four and three ? specimens in coll. Pryer. I cannot see any 
differences between Japanese and British examples of N. scne.v. 

Oiwake (Pryer). 

121. Nudaria mundana. 

Tortrix mundana , Linn. F. S. p. 349. 

Bombyxnuda , Hiibn. Bomb. pi. 17. figs. 63, 64 ; hemerebia , Iliibn. 
1. c. fig. 65. 

Two examples, coll. Pryer. 

Gifu, Yesso (Pryer). 

122. EARIAS CHROMATARIA. 

Earias ? chromataria , Walk. Cat. Lep. Het. xxvii. p. 204 (1863). 

Earias limb ana , Snellen, Tijdschr, Ent. xxii. p. 97, pi. viii. tig. 2. 

A specimen I took at Gensan has the reddish discal markings very 
Proc. Zool. Soc. —1888, No. XLI. 41 
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inconspicuous, but agrees in all other respects with examples from 
Yokohama in Pryer’s collection. This is Snellen’s limbaria . 

Yokohama ( Pryer ) ; Gensan {Leech) ; N. Ceylon, India $ 
Shanghai. 

123. Earias roseifera. 

Earias roseifera , Butl. Trans. Ent. Soc. 1881, p. 18. 

Several specimens, coll. Pryer (nos. 62 and 63). 

Varies in the intensity of pinkish suffusion on disk of primaries; 
this, in one example, occupies the whole central area, in other speci¬ 
mens it is represented by a mere spot, whilst in others again it is 
quite absent. 

Tokio {Fenton) ; Yokohama, Gifu {Pryer), 

124. Earias pudicana. 

Earias pudicana , Staud., Rom. Mem. Lep. iii. p. 174, pi. viii. 
tig. 10 (1887). 

One example at Tsurugain July. Two specimens, coll. Pryer. 

The fringes of primaries are reddish brown, and the basal half of 
costal border is sometimes pinkish, but in other respects this species 
is very suggestive of E . chlorana , Linn. 

Yokohama {Pryer) ; Tsuruga, Ningpo {Leech) ; Amur. 

125. Chionomera argentea. 

Chionomera argentea, Butl. Trans. Ent. Soc. 1881, p. 18. 

“ Nearly allied to C, superba,” 

One specimen from the isle of Kiushiu {Nat, Coll.), 

Yokohama {Pryer) ; Tokio {Fenton); Fujiyama {Maries), 

126. Gelastocera exusta. 

Gelastocera e.rusta, Butl. Ill. Typ. Lep. Het. pt. ii. p. 13, pi, 
xxiv. fig. 2 (1878). 

Earias ockroleucana, Stand., Rom. Mem. Lep. iii. p. 176, pi. viii. 
fig. 11 (1887). 

Three examples at Gensan, June and July. There were five 
specimens in Pryer*s collection, two of which were labelled no. 746 
{Miana ? sp.); these would be from Yokohama, and there is one from 
Oiwake, but the others are not localized. 

The Gensan specimens are much paler than those from Japan, 
but have more pink in the colour of primaries than the Amur 
example figured by Staudinger ; the characters of marking are iden¬ 
tical in all the specimens, and the difference is one of tint only. 

Oiwake, Yokohama {Pryer) ; Hakodate ( Whitely ); Gensan 
{Leech); Amur. 

127. Hylophila prasinana. 

Tortrix pr a sin ana, Linn. Faun. Sv. p. 342 (1761). 

Hylophila sylpha , Butl. Ill. Typ. Lep. Het. pt. iii. p. 10, pi. xliii. 
fig. 10(1879). 

In Eurorean, even British, examples of H, prasinana it is no an- 
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common thing for the costa and inner margin to he sulphur-yellow, 
and specimens with red-spotted white fringes are of not (infrequent 
occurrence to the collector of British Lepidoptera; whilst among 
my series of Japanese prasinana are specimens with the costa, inner 
margin, and fringes as rosy as in any European example I have yet 
seen. //. sylpha , Butl., cannot stand except perhaps as a varietal 
name. 

Yokohama ( Jonas and Fryer ); Oiwnke ( Fryer ). 

128. Sarrothripa undulana. 

Tortrix undulana , Hiibn. Tortr. fig. 7 (1796). 

Penthina revayana , Tr. Schmetterl. viii. p. 22. 

Var. russiana , Dup. Cat. p. 284. 

Four specimens in Fryer’s collection, all of the ashy-grey form 
known as russiana , Dup. 

Yokohama, Oiwake (Fryer), 

129. Nola mickophasma. 

Nola microphasma, Butl. Cist. Ent. vol. iii. p. 117. 

Two specimens, coll. Fryer (no. 86). 

Yokohama (Fryer). 

1 BO. Nola minutalis, sp. n. (Plate XXX. fig. 17.) 

Primaries white, with curved basal, angulaUd central and sub- 
mnrginal brownish-grey lines; the outer margin is pale chocolate- 
brown, and is traversed throughout its length by a white wavy line. 
Secondaries pale greyish brown with a faint discal spot. Head, 
thorax, and abdomen white, the latter tinged with brownish. Under 
surface of primaries fuscous ; secondaries whitish, with distinct black 
discal spot. 

Expanse 15 millim. 

Closely allied to F. chlamitulalis s Hiibn., but in that species there 
is no white wavy line in hind marginal border. 

An example of each sex in Fryer’s collection ; the female is not 
quite equal in condition to the male; but there does not appear to 
be any difference in the markings. 

131. Nola Candida. 

Nola Candida , Butl. Ill. Typ. Lep. Het. pt. iii. p. 9, pi. xliii. fig. 3 
(1879). 

A good series, coll. Pryer. 

Yokohama (Jonas); Fujisan (Fryer); Ningpo in April (Leech). 

132. Nola centonalis. 

Fyralis centonalis , Hiibn. Pyral. pi. 3. fig. 15. 

Glaphyra atomosa , Bretn. Bull, del*Acad. P&ersb. 1861, tom. iii. ; 
Lep. Ost-Sib. p. 55, tab. v. fig. 16. 

A number of specimens, several of which were taken by myself 
in the Corea in June, and one at Hakodate in August; others are 
from coll. Pryer. With the exception of the Hakodate example, 
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which has the central area of primaries dark, all are of the pale 
form with ochreous-brown lines, not infrequent among English 
specimens of this species. 

Fujisan, Oiwake ( Fryer ); Hakodate, Fusan, Gensan ( Leech ). 

133. Nola albulalis. 

Pyralis albulalis , Hiibn. Pyral. pi. 3. fig. 14. 

One example in Satsuma in May and one at Gensan in June. 
There was but one specimen in Pryer’s collection; this is from Oiwake, 
and has more brown on the primaries than either of the other two 
specimens. 

A form of this species occurring in Corea has been named mand- 
schurica , Oberth. (Itom. Mein, sur L6p. iii. p. 327). 

Oiwake ( Fryer ); Satsuma, Gensan ( Leech ). 

134. Nola confusalis. 

Rocselia confusalis , Herr.-Schuff. ii. p. 164. 

Roeseha cristulalis, Dup. Hist. Nat. Lep. viii. p.227. 6, 7. 

This is no. 94 of Pryer’s catalogue, and there were two examples 
in his collection. These are typical A r . confusalis. 

Yokohama, Oiwake (Fryer). 

135. Nola costimacula. 

Nola costimacula , Staud., llom. Mem. Lep. iii. p. 182, pi. x. fig. 6 
(1887). 

One example in Pryer’s collection without locality. 

Japan, Amur. 

136. Nola fumosa. 

Nola fumosa , Butl. Ill. Typ. Lep. Het. pt. iii. p. 9, pi. \liii. fig. 2 
0879). 

Nola strigulosa , Staud., Horn. Mem. Lep. iii. p. 180, pi. x. fig. 4 
(1887). 

After seeing Pryer’s series of N. fumosa , I have no doubt that 
strigulosa , Staud., is referable to this species, as in the scries referred 
to there are examples which agree exactly with the figure of strigulosa , 
others with the type of fumosa , Butl., in the National Collection, 
whilst other examples link the two together. 

Yokohama ( Jonas and Fryer); Fushiki {Leech) ; Corea, Amur. 

137. Nola gigas. 

Nola gigas , Butl. Ann. & Mag. Nat. Hist. (5) xiii. p. 274. 

Four examples, coll. Pryer. 

Yesso (Fryer). 

138. Nola triangulalis, sp. n. (Plate XXXI. fig. 12.) 

6 . Primaries ashy grey, brownish along the costa; the centre of 
the wing is occupied by a triangular brownish patch, the outer portion 
of which is traversed by a serrated blackish line and bounded by 
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another blackish line elbowed in the middle ; submarginal line black¬ 
ish and much indented. Secondaries fuscous-grey. Head chocolate; 
thorax and abdomen dark brown ; tegulie brown, tipped with white. 
Under surface—primaries chocolate ; secondaries whitish with a black 
discal spot and thickly sprinkled with blackish scales. 

Expanse 28 millim. 

Allied to N. r/igas , Butl., but may at once be distinguished there¬ 
from by the different character of marking. 

One specimen, which I took in Satsuma in May. 

139. Nola leodtjra. 

Nola leodura , Staud., Rom. Mem. Lep.iii. p. 178, pl.x. fig.2(1887). 

Five specimens in Fryer’s collection agreeing exactly with Staud- 
inger’s figure of this species. 

Oiwake (Fryer) ; Amur. 

140. Nola mandschuriana. 

Erastria mandschuriana , Oberth. Etud. d’Entom. v. p. 83, pi. ii. 
fig. 9 (1880). 

Two specimens, coll. Pryer. These are identical with an example 
in the National Collection at South Kensington, labelled Mimcerastria 
mandschuriana . 

Japan (Pryer) ; isle of Askold. 

141. IIetkrogenka uncula. 

Jleterogenea uncula t Stand., Rom. Mem. Lep. iii. p. 197, pi. xi. 
fig. 9 (1887). 

Five examples, coll. Pryer (nos. G( i, 07). 

Yokohama, Oiwake, Yesso (Fryer) ; Amur. 

142. IIeterogenea fulgens, sp. n. (Plate XXX. fig. 18.) 

d . Densely sealed, giving the insect a very silky appearance. 
Pale straw-colour, whitish towards costa, with some irregular pale 
sienna-coloured markings on disk, and a row of minute black dots 
on outer margin of primaries; fringes of all the wings shining. 
Undersurface—primaries pale orange, narrowly bordered with silvery 
white ; central area of secondaries whitish, with a greenish reflection ; 
margins and fringes silvery white. 

Expanse, d 20 millim,, J 22 millim. 

Two specimens ( } taken by myself at Gensan in July, and a $ 

taken by my native collector at Ningpo also in July. 

Gensan (Leech) ; Ningpo. 

143. Phrixolepia sericea. 

Phrixolepia sericea , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 476 
(1877); Ill. Typ. Lep. Het. pt. iii. p. 11, pi. xliii. fig. 6 (1879). 

Limacodes castaneus , Oberth. Etud. d’Entom. v. p. 41, pi. i. fig. 11 
( 1880 ). 

One example at Nagasaki in June. Several specimens, coll. Pryer. 
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The specieB seems to be fairly constant in colour and marking; but 
ranges from 22 millim. to 30 millim. in expanse. 

Yokohama ( Jonas and Pryer) ; Oiwake, Yesso ( Pryer) ; Nagasaki 
(Leech). 

144 . Micholeon longipalpis. 

MicroJeon longipalpis , Butl. Cist. Ent. vol. iii. p. 121 (1885). 

Three specimens, Satsuma, May, and several coll. Pryer. This is 
Pryer’s no. 60, and was considered by him to differ only from 
Phrixolepia sericea , Butl., in being smaller; it is, however, not 
closely allied to that species, and the only point of resemblance 
between the two insects is a somewhat similar coloration. 

Yokohama (Pryer ); Satsuma, Fusan (Leech). 

145. Aphendala sericea. 

Aphendala sericea , Butl. Trans. Ent. Soc. 1881, p. 595. 

Hakodate (Andrews); Tokio (Fenton). 

146. Parasa hilaris. 

Limacodes hilaris , Westw. Cab. Orient. Ent. p. 50, pi. xxiv. fig. 3 
(1848). 

Parasa sinica , Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 93 (18/7). 

Ueterogenea hilarula y Stand., Bom. M€m. Lop. iii. p. 197 (1887). 

lleterogenea hilarata , Staud. /. v. p. 198. 

One female example, Hakodate, August, and two males and one 
female, Gensan, July. Several specimens, coll. Pryer. 

Yokohama (Pryer ); Hakodate, Gen>an (Leech ); Corea. 

147. Parasa consocia. 

Parasa consocia , Walk. Cat. Lep. Ilet. Stippl. ii. p. 484 (1865). 

lleterogenea princeps, Stand., Horn. M&n. Lep. iii. p. 199 (1887). 

Neaera princeps , Staud. 1. c . pi. xv, fig. 7. 

Two specimens at Gensan in July. These agree with figure of 
N. princeps, Staud., from Amur. 

Gensan (Leech) ; Corea, Ussuri. 

148. Monema flavescens. 

Monema jlavescens, Walk. Cat. Lep. Het. v. p. 1112 (1855); 
Butl. Ill. Typ. Lep. Het. pt. ii. p. 14, pi. xxv. fig. 5 (1878). 

My native collector took a fine series of this species at Hakodate 
in June and July, and I took three specimens at Gensan in July. 
Four specimens, coll. Pryer. 

Pryer, in bis catalogue, says of this species:—*• Feeds oil the Celtis 
and elm; forms an oval, very hard and smooth cocoon, mottled with 
white and brown, very much resembling a bird’s egg; the larva spins 
up in the autumn, but does not change to pupa until the spring ” 
(p* 41). 

Yokohama (Jonas and Pryer) ; Gensan (Leech) ; Hakodate, 
N. China, Corea, Amur. 
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149. Mirbsa inornata. 

§?. Mire8a inornata , Walk. Cat. Lep. Het. v. p. 1125 (1855) ; 
<$, Cist. Ent. vol. iii. p. 120. 

Heterogeneafiavidorsalis , Staud., Rom. Mem. Lep. iii. p. 195, 
pi. xi. fig. 7 (1887). 

Heterogenea Jtavidorsalis, var ./uscicostalis, Fixsen, op . ciV. p. 337, 
pi. xv. fig. 10. 

Two examples, coll. Pryer, and one taken by native collector at 
Hakodate in June or July. The two in Pryer’s collection are labelled 
“ 50. Limacodes ? sp.,” as also was another specimen with them, but 
this last is not of the same species. Pner says that the larva feeds 
on pear. 

Fixscn records variety f uscicostalis from Corea. 

Yokohama, Yamato (Pryer); Corea, Bengal. 

150. Mi res a conjuncta. 

Limacodesl conjuncta , Walk. Cat. Lep. Hct. v. p. 1150 (1885). 

Heterogenea conjuncta, Wulk., Rom. Mem. Lep. iii. p. 338, 
pi. xv. fig. 9 (1887). 

Two specimens, Gensan, July. 

This insect is very closely allied to M. dentatus , Oberth. 

North China ; Gensan (Leech). 

151. Anzabe sinensis. 

Anzahe sinensis, Walk. Cat. Lep. Het. v. p. 1093 (1855). 

One specimen at Gensan in July. 

Gensan ; Hongkong. 

152. Scopelodks ursina. 

Scopelodes ursina , Butl. Ill. Tvp. Lep. Ilet. \i. p. 3, pi. ci. figs. 
7 & 8 (1886). 

I took a male example of this species at Tsuruga in July. 

Daijeeling, Silhet; Tsuruga. 

153. SETORA 8INEN81S. 

Tadema sinensis , Walk. Cat. Lep. Het. vii. p. 1759 (1856). 

Pryer says that the larva feeds on pear. 

Yokohama, Yamato (Pryer), 

154. Epicopeia simxjj.ans, sp. n. (Plate XXXI. fig. 1.) 

Both sexes: all the wings smoky black ; secondaries with a broad 

short tail, about the centre of the outer margin is a crimson spot; 
there are also four crimson spots between the tail and anal angle; 
head, thorax, and abdomen black, the latter with a crimson streak 
along each side; legs black, with the exception of femora of anterior 
pair, which are crimson; under surface as above, but primaries 
paler towards the outer margins. 

Expanse, d $ 78 raillim. 

Hakodate (Nat, Coll,, June & July 1887); Hakone (Pryer), 
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Allied to Epicopeia menoia, Moore, P. Z. S. 1874,p. 578, pi. lxvii. 
fig. 8, from which it differs in having only one row of crimson spots 
on secondaries, no crimson marks on thorax, and less crimson on 
the abdomen ; it has also differently shaped secondaries, shorter tails, 
and is a much smaller insect. 

155. Elcysma translucida. 

Elcysma translucida , Butl. Trans. Ent. Soc. 1881, p. 4. 

Three examples coll. Pryer, and one taken by a native collector 
at Gensan in August. 

Chalcosia caudata , Brem., is very closelly allied, but appears to 
have shorter tails and the neuration is somewhat different. 

Yokohama, Yoshino (Pryer) ; Gensan (Nat. Coll .), Aug. 

156. PSYCHOSTUOPHIA MELANARGIA. 

Psychostrophia melanaryia , Butl. Ann. & Mag. Nat. Hist. (4) 
xx. p. 401 (1877) ; III. Typ. Lep. Het. pt. ii. p. 9, pi. xxiii. fig. 7 
(1878). 

I took examples in July at Tsuruga. Pryer says that the species 
is an active dav-flier. 

Yokohama (Jonas) ; Nikko, Fujisan (Pryer) ; Tsuruga (Leech). 

157. Pterodecta gloriosa. 

Pterodecta gloriosa, Butl. Ann. & Mag. Nat. Hist. (4)xx. p. *199 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 8, pi. xxiii. fig. -1 (1878). 

Of frequent occurrence in mountainous districts in July. 

Bremer's figure of Callidnla felderi (Lep. Ost-Sib. tab. iv. fig. 3) 
agrees well with my Japanese specimens of 7*. gloriosa, but in the 
description of his insect Bremer says that it lias an ochreous yellow 
fascia, whereas in P. gloriosa the fascia is, according to Butler, 
ft brilliant scarlet.” It may be that Bremer’s type was a faded 
specimen. 

Yokohama (Jonas) ; Fujisan, Yamato (Pryer) ; Nagalmma, 
Tsuruga (Leech). 

158. SCHISTOMITRA FUNERALIS. 

Schistomitra funeralis, Butl. Trans. Ent. Soc. 1881, p. 4. 

A nice series in Pryer’s collection. The broad cream-coloured 
band on disk of primaries is sometimes completely divided by the 
black ground-colour into two spots, the smaller one* nearest the costa 
being nearly round, and the larger one cuneiform. The initial spot 
of submarginal series is sometimes absent altogether. 

Fusiyama, Nikko (Maries) ; Fujisan (Pryer). 

159. Laurion remota. 

Eterusia remota, Walk. Cat. Lep. Het. ii. p. 431 (1854). 

Laurion remota , Butl. Ill. Typ. Lep. Het. pt. ii. p. 9, pi. xxiii. 
fig. 10 (1878). 1 * * 

A long series, most of the specimens taken by myself at Gensan, 
July 1884. Mr. Butler gives the measurement of this species as 
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2 in* 2 lines, this is about equal to 55 mm. I find the males range 
from 48 mm. to 59 mm.in expanse ; females from 56 mm. to 65 mm.: 
average 57 mm. 

Yokohama ( Jonas and Fryer ); Tokio, Nikko ( Fryer Fushiki, 

Tsuruga, Gensan (Leech) ; Corea (Ilerz). 

160. PlDORUS GLAUCOPIS. 

Callimorpha ? glaucopis , Drury, IHustr. Exot. Entom. ii. p. 14, 
pi. 6. fig. 4 (1837). 

Fulorus atratus , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 401 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 9, pi. xxiii. fig. 9 (1878). 

Several specimens, coll. Pryer. Larva said to feed on “ the Uria.” 

This species is extremely variable in size, and the width and outline 
of white fascia is also subject to much variation. 

Hakodate, Yokohama ( Whitely and Jonas) ; Tsuruga, Shimonoseki 
(Leech) ; Hakone, Gensan. 

161. Mimeusemia persimilis. 

Mimeusemia persimilis , Butl. Ann. & Mag. Nat. Hist. (4) xv. 
p. 397 (1875) ; III. Typ. Lep. Het. pt. ii. p. 3, pi. xxii. fig. 2. 

Several examples, coll. Pryer. 

Hakodate ( Whitely ); Yesso, Oiwake (Fryer) ; Gensan (Leech)% 
Corea (Ilerz). 

162. Etkrusia kcchromoides. 

Etei'usia euchromoides , Walk. Cat. Lep. Het. Supp. i. p. 120 
(1864). 

Three specimens of this beautiful insect taken at Gensan by my 
native collector in July 1887. 

N. China (Fortune) ; Gensan (Nat. Coll.). 

163. Eusemia japana. 

Chelonomorpha japana, Motsch. Et. Ent. p. 30 (1860). 

Eusemia villicoides , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. Ill, 
pi. xiii. fig. 2 (1875). 

This insect was common at Hakodate in June and July. It 
seems to be prettv constant in markings. 

Nikko, Yesso, Nambu (Pryer) ; Hakodate (Andrews). 

164. Seudyra noctuina. 

Seudyra noctuina, Butl. Ent. Mo. Mag. xiv. p. 206 (1878) ; 111. 
Typ. Lep. Het. pt. ii. p. 3, pi. xxii. fig. 1. 

Mr. Pryer in his catalogue says that this species “has a habit of 
buzzing about sugar/' He seems to have considered it a Noctuid, 
and placed it among the Calpidce. 

Nikko, Oiwake, Yesso (Fryer) ; Hakodate (Whitely and Leech). 

165. Seudyra subflava, 

Seudyra subflava , Moore, Ann* & Mag. Nat. Hist. (4) xx. p. 85. 

I have a good series from Japan and one specimen from Corea. 
This last is somewhat darker in coloration. 
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Yokohama (Fryer and Manley ); Qensan (Leech) ; Kiukiang 
(Pratt); Chekiang. 

166. Seudyra venusta, sp. n. (Plate XXXI. fig. 2.) 

<f. Primaries whitish, much sprinkled with dark grey scales; 
reniform and orbicular spots dark grey; a broad parti-coloured 
patch along the inner margin, commencing near the base, this patch 
is deep chestnut-brown followed by a transverse band of grey 
bordered internally with white, and one of dark brown divided by a 
white line preceding a band of leaden grey edged with chestnut- 
brown. A large dark chestnut patch occupies the apical third, this 
has a round dark grey spot bordered externally with bluish grey 
nearly in its centre, and is bounded internally by a greyish dark- 
edged band, which starting from the costa curves gently towards 
the outer margin, then turning inwards until it reaches the internal 
patch through which it parses to the inner margin in a slightly 
oblique direction. Fringes grey, chequered with chocolate-brown 
towards apex. Secondaries yellow, with a well-defined black discal 
spot and a broad black marginal band indented on its internal edge 
and interrupted before the anal angle, where the isolated portiou 
forms a large round spot. Fringes pale grey. Thorax grey. 
Abdomen slightly darker than secondaries, with some dark grey 
dorsal marks. Under surface of primaries whitish, broadly dashed 
with black along the inner margin, the white interrupting at anal 
angle; submarginal band black, its internal edge undulating and well 
defined, the discal spots of upper surface reproduced in black ; 
secondaries yellow, fuscous along outer margin ; blackish discal and 
anal spots. Fringes of all the wings pale grey. 

Expanse 42 millim. 

Allied to S, longipennis , Walk., from N. India, from which species 
it may be distinguished by its smaller size, whitish ground-colour 
of primaries, and different ornamentation of secondaries. 

167. Yithora stratonice. 

Phalcena stratonice , Cram. Pap. Exot. iv. p. 234, pi. 398. fig. K. 

Cystidia stratonice , Hiibn. Verz. Schmett. p. 174 (1800). 

Vithora agrionides , Butl. Ann. & Mag. Nat. Hist. (4) xv. p. 137 
(1875); Ill. Typ. Lep. Het. pt. ii. p. 3, pi. xxii. fig. 3 (1878). 

I met with this species at several places in Japan during the 
months of May, June, and July, also at Gensan in June. 

There is some variation in the character of the black markings. 

Hakodate ( Whitely) ; Yokohama (Jonas and Fryer) ; Nagahama, 
Nagasaki, Satsuma, Gensan (Leech). 

168. Gampola NOCTI8. 

Oampola noctis , Butl. Trans. Ent. Soc. 188!, p. 8. 

Tokio (Fenton). 
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169. Deiopeia fulchella, Linn. 

Four specimens in coll. Pryer. I did not meet with this species 
in Japan or the Corea. 

Yokohama (Pryer). 

170. SlNNA EXTREMA. 

Sinna extrema , Walk. Cat. Lep. Het. ii. p. 573. 

Teinopyga reticularis, Feld. Reise Nov. Lep. iv. pi. cvi. fig. 18. 

Sinna fentoni , Butl. Trans. Knt. Soc. 1881, p. 8. 

Sinna ctara , Butl. /. c. 

Five specimens at Hakodate in August, and several examples in 
Pryer’s collection. 

The entire series, comprising some fourteen specimens, exhibit a 
considerable degree of variation. There are forms identical with 
clara and fentoni, Butl., and others differing from those named forms 
and also from the type. There cannot be the least doubt but that 
all these forms are tolerable to one variable species. 

Shanghai, N. China; Hakodate (Leech). 

171. Camptoloma interiorata. 

Numenes interiorata, Walk. Cat. Lep. Het. Suppl. i. p. 290(1864). 

Pryer says the larva is gregarious, “ living under a tough silk web 
made on the bark of chestnut-trees, on the leaves of which it feeds 5 ' 
(Cat. Jap. Lep. p. 47). 

Yokohama (Pryer) ; Shanghai. 

172. Nemeophila plaktaginis. 

Phtilama-Bombyx planfayinis t Linn. Syst. Nat. xii. 2, p. 820, 
n. 42. 

Nemeophila macromera , Butl. Trans. Ent. Soc. 1881, p. 5. 

Var. leucomera , Butl. 1. c.~hospita, Schiff. 

A series of nine specimens (7 c?, 2 $ ). Four of the males are 
the form hospita , Schiff., and type and variety agree with Amur 
specimens. Var. melunwnera, Butl., corresponds with var. matro- 
nalis , Freyer, but 1 did not take this form in Japan or Corea. 

Tokio (Fenton) ; Oi w ake (Pryer) ; Altai; Amur; Europe. 

173. DlACRISlA IRENE. 

Diacrisia irenc , Butl. Trans. Ent. Soc. 1881, p. 6. 

There is one example from Tokio in the National Collection at 
South Kensington, which appears to differ from D. russula only in 
the absence of markings on the wings. Perhaps this is only an 
uncommon form of D. russula ? 

Tokio (Fenton). 

174. Diacrisia russula. 

$. Pkaldena-Bombyx russula, Linn. Syst. Nat. x. p. 510. 
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Phalama-Bombyx sannio , Linn. Syst. Nat. x. p. 506. 

Bombyx russula , Hiibn. Bomb. pi. 29. figs. 124-5. 

Examples of both sexes in Pryer’s collection, and I took one at 
Gensan in July. 

Nikko, Fujisan, Oiwake ( Pryer ) ; Gensan (Leech) ; Corea (Hers). 

175. Nemeophila metalkana. 

Nemeophila metallcana, Led. Wien. Monats. 1861, p. 152, t. 3. 12. 

Chelonia fiavida , Brem. Bull, de l’Acad. tom. iii. p. 861 ; Lep. 
Ost-Sib. p. 39, t. iv. fig. 4. 

Several examples, coll. Fryer. I took a specimen at Gensan in 
June. 

Three of the specimens in Pryer’s series of this species were 
labelled submria , but this was most certainly an error. D. subvaria 
does not appear to occur in Japan. 

Yesso (Pryer) ; Gensan (Leech) ; Corea (Hers). 

176. Rhyparioides subvaria. 

Diacrisia subvaria , Walk. Cat. Lep. Ilct. iii. p. 637 (1855); 
Butl. Ill. Typ. Lep. Ret. pt. ii. p. 5, pi. xxiii. fig. 3 (1878). 

Walker’s type of this species was from N. China. There were no 
specimens of this species in Pryer’s collection, neither did I meet 
with it in any part of Japan. Specimens labelled subvaria were in 
Pryer’s collection, but these are metalkana, Led. I received a 
fine series of 11. subvaria from a native collector at Ningpo, which 
agree perfectly with Mr. Butler’s figure and description of that 
species. 

There are no examples of this species from Japan in the National 
Collection, South Kensington. 

? Hakodate ( Whitely) ; ? Yokohama (Jonas) ; Ningpo, N. China, 
Hongkong. 

177. Rhyparioides rubescens. 

Spilosoma rubescens, Walk. Cat. Lep. Het. iii. p. 077 (1855). 

Chelonia rubescens , var. amurensis , Brem. Lep. Ost-Sib. p. 39, 
tab. iii. fig. 16 (1864). 

Rhyparioides nebulosa, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 396 (1877); Ill. Typ. Lep. Het. pt. ii. p. 5, pi. xxiii. fig. 2 (1878). 

An exceedingly variable species occurring throughout Japan. I 
am not satisfied that R. simplicior , Butl. (Trans. Ent. Soc. 1881, 
p. 6), is anything more than a var. of this species. 

Hakodate ( Whitely) ; Yokohama (Jonas, Pryer) ; Hakone, Hako¬ 
date, Gensan (Leech) ; Tokio. 

178. Rhyparia purpurea. 

Phalama-Bombyx purpurea, Linn. Syst. Nat. xii. p. 828. 

Bombyx purpurea, Hiibn. Bomb. pi. 33. fig. 142. 

Only two examples of this species, one of which I bred from a 
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larva obtained at Gensan, and the other was in a series of It. amur- 
ensis in Pryer’s collection. 

Oiwake (Pryer) ; Gensan ( Leech ) ; Amur ; Europe. 

179. Euprepia caia. 

Phalcena-Bomhyoc caja, Linn. Syst. Nat. x. p. 500. 

Euprepia phceosotna , Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 395. n. 8 (1877); III. Typ. Lep. Het. pt. iii. p. 7, pi. xlii. fig. 10 
(1879). 

Euprepia phceosoma, var. auripennis > Butl. Trans. Ent. Soc. 1881, 
p. 7. 

Six examples in Pryer’s collection under the name of A . caia . I 
took a specimen in September 1886, at Sendai. 

There appears to be no constant difference between these Japanese 
insects and more or less typical examples of A. caia from any part 
of Europe; but, curiously enough, not one of them agrees exactly 
with Butler’s description of E. phceosoma , although I have specimens 
among my European series of A. caia, to which that description 
applies in every particular. 

The number and also the size and shape of spots on secondaries 
are most unstable characters, and no more value attaches to them 
than to the excentricities of the mazy cream-coloured pattern on 
primaries. 

Oiwake, Yesso (JVyer); Yokohama (Jonas); Nikko, Tokio 
( B . M .); Sendai (Leech); Corea (llerz). 

180. Hypercompa HISTRIO. 

llypercompa histrio, Walk. Oat. Lep. Het. iii. p. 654 (1855); 
Horn. Mem. Lep. t. iii. p. 333, pi. xv. fig. 2. 

Two specimens I took at Gensan in July 1886 agree with an 
example 1 obtained at Ningpo in April of the same year. 

Ningpo, Gensan (Leech) ; Shanghai. 

181. Alfenus flammkolus. 

Alpenus fiummeolus , Moore, Ann. & Mag. Nat. Ilist. (4) xx. 
p. 88. 

Of this species, which has not been previously recorded from 
Japan, I took three specimens at Nagasaki in June, and one at 
Shimonoseki in July. There was also one example in Pryer’s 
collection. All these are males; the only females I have are trom 
China. 

Nagasaki, Shimonoseki (Leech) ; Ningpo, Kiukiang. 

182 . Thanatarctia infernalis. 

Thanatarclia infernalis, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 395 (1877); Ill. Typ. Lep. Het. pt. iii. p. 7, pi. xlii. tig. 9 (1879). 

Four males: two coll. Pryer, one I took myself at Hakodate in 
August, and one I received from a native collector. 

Nikko and Oiwake (Pryer) ; Hakodate. 
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183. Spilosoma fuliginosa. 

Phalcena-Bombyx fuliginosa, , Linn. Syst. Nat. xii. 2, p. 836. 

Two examples, coll. Fryer. 

Japan ( Pryer ). 

184. Spilosoma lxjctifera. 

Bombyx luctifera , Esp. Schmett. iii. p). 43. figs. 1-5. 

Atolmis japonic a, Walk. Cat. Lep. Ilet. Suppl. i. p. 223 (1864). 

Estigmene mcerens , Butl. Cist. Ent. vol. iii. p. 114 (1885). 

I took an example at Nagasaki in June, and there were three 
specimens in Fryer’s collection. 

Yokohama, tfikko, Oiwake {Pryer ); Nagasaki {Leech). 

185. Spilosoma menthastri. 

Bombyx menthastri^ Fabr. Ent. Syst. iii. p. 452. 140. 

Estigmene menthastri , iliibn. Verz. Schmett. p. 184. 

Spilosoma punctarum, Cram. Pap. Exot. iv. p. 233, pi. 308. 
tig. D. 

Spilosoma sangaicct , Walk. Cat. Lep. Het. Suppl. i. p. 294. 

An abundant species in Japan and Corea, varying greatly in the 
number and size of spots on the wings, also in colour of body, which 
ranges from pale yellow to vermilion. Further the ground-colour 
of primaries and thorax is buff instead of the normal white, agreemg 
in this respect with examples from the north of England. 

Nagasaki, Tsuruga, Hakodate, Hakone {Leech) ; Yokohama 
{Pryer); Gensan, Ningpo, Shanghai; Amur; Europe. 

186. Spilosoma seriatopunctata. 

Arctia seriatopunctata , Motsch. Et. Ent. I860, p. 31. 

? Arctia punctigera t Motsch. /. c . 

Spifarctiu tone , Butl. Cist. Ent. ii. p. 41 (1875) ; Ill. Typ. Lep. 
Het. pt. iii. pi. xlii. fig. 6. 

Arctia rosacea , Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 352 
(1879). 

Spiiarctia basilimbata , Butl. Trans. Ent. Soc. 1881, p. 6. 

A very long series from various localities in Japan, the majority 
of the specimens from Hakodate. These were taken in June, July, 
and August. This appears to be a most variable species; some 
examples are hardly, if at all, different from S . lubricepeda of 
Europe, others agree with rosacea , Butl., others, again, are identical 
with basilimbata , Butl., and intermediates connect these forms one 
with the other. 

Tokio {Fenton) ; Hakodate, Gensan {Leech) \ Yokohama {Pryer 
and Manley) ; Oiwake {Pryer). 

187. Spilosoma bisecta, sp. n. (Plate XXXI. fig. 3.) 

$.Primaries buff-coloured, traversed by an interrupted line of 
spots from centre of inner margin to apex of wing ; secondaries pale 
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buff, with a black discal spot and one or two smaller black spots 
near the outer margin and towards the anal angle. Thorax buff, 
bisected by a black line ; body brilliant scarlet, except anal and basal 
extremities, which are buff; a row of black dorsal spots, and another 
along the sides. Under surface of wings as above, but markings on 
primaries more distinct, and a rosy flush about the disco-costal area. 
Antennae slightly pectinated ; pectus brown ; femora of fore legs rosy. 

Expanse 47 millim. 

I took two male specimens of tins insect, which may be com¬ 
pared with seriato-punctata , Motsch., but from which it may be 
readily separated by the black thoracic streak. 

Hongkong (March); Nagasaki (May). 

There is an unnamed specimen of this species in Dr. Staudinger’s 
collection. 

188. SpiLOSOMA SUBCARNEA. 

9 . Spilosoma suba/mra , Walk. Oat. Lep. liet iii. p. 675 (1855). 

9 . Aloa bifrons , Walk. Cat, Lep. liet. iii. p. 705 (1855). 

Atoa leucuthorax, Feld. Wien. ent. Mon. vi. p. 30. 

Spilarctia sub ('(tinea, Butl. 111. Tvp. Lep. Het. pt. iii. pi. xlii. 
tig. 8 (1879). 

Hongkong, North China, Ningpo, Yokohama (Manfey and I’ryer). 

189. Spil.OSOMA LUBRICEPEDA. 

Bombyx luhricepeda, E>p. Schmett. iii. pi. 66. fi«rs. 1-5. 

I took two specimens at Gensan in July. 

Gcusaii {Leech) ; Amur; Europe. 

190. Spilosoma mollicula. 

9. Spilarctia mollicula , Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 395 (1877): Ill. Tvp. Lep. liet. pt.iii. p. 6, pi. xlii. lig. 7(1879). 

I did not meet with this species in Japan, aud there were no 
specimens of it in Fryer’s collection. 

Hakodate ( Whitely ). 

191. Spilosoma in.«qtjalis. 

Spilarctia incequalis , Butl. Ann. & Mag. Nat. Hist. (5) iv. 
p. 351 (1879). 

A fine series in Fryer’s collection, varying greatly not only in 
colour, which ranges in tint from almost pure white to a rich buff- 
yellow, but also in the intensity of the black markings. 

Ohoyama, Fujisan ( Fryer) ; Hakone (Leech). 

192* Spilarctia bifasciata. 

Spilarctia bifasciata , Butl, Trans. Ent. Soc. 1881, p. 7. 

Four examples, in one of which the inner row of black dots form¬ 
ing the basal fascia is represented by a small spot on the costa and 
one just above inner margin. 

Tokio (Fenton ); Nikko (Fryer) ; Yokohama (Manley). 
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193. Spilarctia imparilis. 

Spilarctia imparilis , Butl. , Ann. & Mag. Nat. Hist. (4) xx. 
p. 394 (1877); Ill. Typ. Lep. Het. ii. p. 4, pi. xxii. fig. 4 (1878) ; 
$, Ann. & Mag. Nat. Hist. (5) iv. p. 351 (1879). 

Several examples, coll. Pryer. 

The markings of the male are fairly constant, but the maculation 
of the female is subject to considerable modification, and in some 
examples of this sex almost entirely absent. 

Yokohama (Jonas) ; Yesso (Pryer) ; Hakone (Smith). 

194. Seriarctia lewisii. 

Seriarctia lewisii , Butl. Cist. Ent. vol. iii. p. 115 (1885) 

Eight specimens, coll. Pryer. 

The marking of primaries is very constant, but on the secondaries 
the inaculation is subject to variation. 

Nikko, Oiwake (Pryer). 

195. Aloa lactinea. 

Phalcena lactinea , Cram. Pap. Exot. ii. p. 58, pi. 133. fig. D. 

Bombyx sanyuinolenta , Fabr. Ent. Syst. iii. 1, p. 473. 200. 

Estigmene lactinea , Iiubn. Verz. Schmett. p. 184. 1891. 

Aloa lactinea , Walk. Cat. Lep. Het. iii. p. 702. 

Nine specimens, coll. Pryer. 

Varies considerably, the number of black spots ranging from but 
a slight trace of a single spot to five distinct large spots. 

Yokohama (Pryer, Manley) ; North China, North India, Nepaul, 
Ceylon, East Indies, Australia. 

196. Dionychopius NIVEUS. 

Dionychopius niveus , Men. Bull. Phys. Pctersb. iii. p. 108; 
Bull, de l’Acad. t. xvii. p. 218 ; Schr. Amur Reisen, p. 52, tab. iv. 
fig. 6. 

Varies in the intensity of red lateral spots on abdomen. Normally 
the female has six of these spots and the male five, but a male from 
Gensan has only two distinct, and three faint red spots on side of 
body. The usual dorsal series of black spots may also be abseut. 
There is further some modification in the character of the discal spot 
on secondaries ; iu some specimens this is conspicuous, whilst in 
Others it is scarcely discernible. 

Oiwake, Yokohama (Pryer); Hakodate, Sendai, Hakone, and 
Gensan (Leach ); Amur. 

197. Bireta plumosa, sp. n. (Plate XXXI. fig. 4.) 

<$. Primaries yellowish buff, darker along the inner margin, 
clouded about the disk and towards the apex with purplish brown. 
Secondaries silky white with a faint yellowish tinge. Thorax and 
abdomen buff; antennae plumose. Underside uniform yellowish 
white, silky. 
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2. Resembles male, but primaries clouded with ochreous; 
antennae simple. 

Closely allied to B, straminea , but secondaries of both sexes paler, 
and antennae of male plumose and not simply pectinated. 

Two specimens, coll. Pryer, <$ $ • Ohoyama. 

Expanse, <$ 53 millim., 2 51 millim. No. 48 Pryer’s Cat. As. 
Soc. Jap., May 1883. 

198. BlRKTA 8TRAMINEA. 

Ceira straminea, Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 91 
0877). 

I took this species at Gensan in July, and there were several 
examples in coll. Pryer. 

Yokohama (Pryer and Manley) ; Gensan {Leech). 

199. BlRETA PALLIDA. 

Bireta pallida , Bull. Ann. & Mag. Nat. Hist. (4) xx. p. 473 
(1877); Ill. Typ. Lep. Ilet. pt. ii. p. 12, pi. xxv. figs 10, 11 
(1878). 

A few examples in a long series of Bireta, composed principally 
of specimens of B . straminea , in Prver's collection. 

Yokohama {Jonas, Pryer , and Manley ). 

200. LiKLIA GIGANTEA. 

Lceha gigantea , Butl. Cist. Ent. vol. iii. p. 117. 

One male and six females in coll. Pryer. 

Oiwake {Pryer). 

201. Laslia ccenosa. 

Bomfjyx ccenosa , Hiibn. Bomb. pi. 51. fig. 218. 

Bombyx sangaica, Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 92 
(1877). 

Leucoma brevicornis, Walk. /. c . vii. p. 1729 (1856). 

?= L&liu sinensis , Walk. Cat. Lep. Ilet. iv. p. 829 (1855); 
Butl. Ill. Typ. Lep. Ilet. pt. iii. p. 9, pi. xliii. fig. 8 (1879). 

Eleven and 2 2» coll. Pryer. A little darker as a rule, but 
otherwise Japanese examples do not differ from European specimens 
of L . ccenosa . Some of the specimens, however, agree with L. 
sinensis, Walk., the typo of which came from Hong-Kong; Dr. 
Fixsen records a specimen of the last-named from Corea. 

Yokohama {Pryer) ; Hakodate, Gensan, and Ningpo {Leech). 

202. Leucoma subvitrea. 

Leucoma subvitrea, Walk. Cat. Lep. Het. Suppl. ii. p. 344. 

Aroa alba, Brem. Lep. Ost*Sib. p. 41, tab. iii. fig. 18 (1864). 

I obtained this species at Gensan in July 1886, and an example 
of each sex at Fus&n in June 1886. Five specimens in Fryer’s 
collection are not localized, but in his Catalogue he gives Nikko. 

Nikko {Fryer); Fusan, Gensan {Leech ); Hindustan. ? Amur. 
Proc. Zool. Soc.—1888, No. XLII. 42 



622 


MR. J. H. LEECH ON THE 


[Dec. IS, 


203. Leucoma AURIPES. 

Leucoma auripes , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 402 
(1877); III. Typ. Lep. Het. ii. p. 0, pi. xxiv. fig. 1 (1878). 

I did not meet with this species in Japan, but there were four 
males and three females in Pryer’s collection. Three of the former 
and one of the latter are labelled Yesso, 1882. In the same col¬ 
lection three small specimens of L . auripes, also from Yesso, were 
set apart and are the no. 161 of Fryer's Catalogue. These small 
specimens agree with a series I obtained at Gensan in 1886. The 
smallest J in this series measures only 40 millim., and the largest <$ 
49 millim.; the smallest $ 44 millim., and the largest J 58 millim.; 
whereas the measurements of typical examples are, 58 millim. for rf , 
and 68 millim. for J. 

Common at Gensan, flying among fir-trees in the daytime. 

The primaries of $ have no black costal edging as in the c? * 

Yokohama (Jonas) ; Yesso (Pryer) ; Gensan (Leech). 

204. Lakia l-nigrum. 

Phalmna-Bombyx l-nigrum, Mueller, Faun. Fr. p. 40(1764). 

Bombyx v-niyrum , Fabr. Syst. fint. p. 577 (1775). 

Four inales and one female, coll. Fryer. The male from Japan, 
like the same sex of this species from Ningpo and Kiukiaug, has u 
round black spot at end of diseal cell instead of the usual L or V. 
The female, on the other hand, has a well-developed V-iike mark. 

Ohoyama, Nikko (Pryer) ; Ningpo (Leech) ; Corea (Herz). 
Europe. 

205. Stilpnotia salicis. 

Phalcena-Bombyx salicis, Linn. Syst. Nat. x. p. 502. 

Several examples in coll. Pryer. Perhaps a little more densely 
scaled, but otherwise Japanese specimens agree very well with the 
European type. 

Tokio, Yesso (Pryer) ; Corea (Hers). 

206. Forthesia ciirysorrhcea. 

Phalcena-Bombyx chrysorrhasa , Linn. Syst. Nat. x. p. 502. 

Bombyx chrysorrhma , Hiibn. pi. 18. fig. 67, pi. 58. figs. 248-0. 

A J example at Nngahama, July. 

207. Forthesia auriflua. 

Bombyx auriflua, Fabr. Mant. p. 125(1717). 

Bombyx auriflua , Hiibn. Bomb. pi. 18. figs. 68, 69. 

Bombyx chrysorrhma , Esp. Schmett. iii. pi. 39. figs. I, 2, 7. 

Among Japanese and Corean examples of this species there is 
much variation in the markings of primaries. In typical <$ spe¬ 
cimens of P. auriflua there is a brownish-black spot on the inner 
margin near anal angle, and such specimens there are in tny series 
from Japan and Gensan; but others have an additional spot towards 
the base of the inner margin, and other examples again have a third 
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spot placed near the costa and directly above that last referred to; 
one has a fourth spot towards apex. On the other hand, there are 
specimens with but the slightest trace of a spot at anal angle. As a 
rule the female is without markings, but sometimes a brownish spot 
appears at anal angle, and one example of this sex in Pryer’s col¬ 
lection has the basal spot also well developed. 

There is considerable difference in size, as will be seen by the 
following measurements:— 

Smallest 3 24 millim. Largest 3 36 millim. 

„ ? 33 millim. „ $> 46 millim. 

Thus it will be seen that the largest 5 is almost twice the size of 
the smallest 3 in wing expanse, whilst this last is one third less in 
expanse than the largest 3 . 

Yokohama, Oiwake, Yesso {Fryer) ; Fushiki, Gensan {Leech) ; 
Ningpo; Armenia, Altai, Amur, Europe. 

208. Forthesia raddei. 

Porthesia raddei , Staud., ltoin. Mem. sur Lep. voi. iii. pp. 207, 
343, pi. xvii. f. 3. 

Corea {Here). 

209. Artaxa subflava. 

Aroa subjlava , Brem. Lep. Ost-Sib. p. 41, tab. iii. fig. 19 
(1864). 

Leucoma subjlava , var. piperita , Oberth. Etud. d’Entom. v. p. 35. 

Of the type of this species, which Bremer says is very like 
helladia , Cram., I have no specimen, but there were two examples of 
var. piperita in Prver’s collection taken at Oiwake. These very 
closely resemble Porthesia snelleni, Staud., Rom. Mem. sur Lop. 
iii. p. 207, pi. xii. fig. 3. 

Oiwake {Fryer). 

210. Artaxa intensa. 

Artaxa intensa , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 402 
(1877) ; Ill. Typ. Lep. Het. pt. ii. p. 10, pi. xxiii. fig. 12 (1878). 

A long series from various parts of Japan and Corea. Some of 
the specimens have two distinct black spots near apex of primaries, 
others have only one, whilst some other examples again have not a 
trace of any such marking. Further, there are two specimens which 
appear to me to be varieties of this species j one of these is identical 
with flavinata 9 Walk., and the other with conspersa , Butl. Without 
a longer series it is not possible to form an opinion as to the legiti¬ 
mate rank of these two last. 

Yokohama {Jonas and lYyer) ; Oiwake {Pryer); Tsuruga, Fusan, 
Gensan, Ningpo {Leech). 

211. Artaxa pulverea, sp. n. (Plate XXXI. fig. 5.) 

Allied to A . subjlava var. piperita but smaller, the primaries are 
of a deeper yellow sparingly sprinkled from the base nearly to the 
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outer margin with brown scales; these form a sort of cloak, the 
external edge of which is bordered with some silvery spots. Secon¬ 
daries and under surface of all the wings buff without spot or marking. 

Expanse, d 24-32 millim., J 37 millim. 

I took this species in Satsuma in May, Nagasaki in June, and 
Gensan in July. The d coll. Pryer. 

Japan {Pryer) ; Satsuma, Nagasaki, Gensan {Leech), 

212. Artaxa scintillans. 

Somena scintillans , Walk. Cat. Lep. Het. vii. p. 1734 (1856). 

Artaxa scintillans , Butl. III. Tvp. Lep. Iiet. pt. v. p. 52, pi. xc. 
fig. 1 (1881). 

Artaxa limbata , Butl. 1. c . p. 53, pi. xc. fig. 3. 

Two examples. 

Gensan, Ningpo, Darjeeling, North India. 

213. Artaxa conspersa. 

Artaxa conspersa , Butl. Cist. Ent. vol. iii. p. 117 (1885). 

A long series in Pryer*s collection. 

The males are mostly of a dnrk chocolate colour, hut the females 
are pale yellow ; some of the males, however, are quite of the female 
coloration and others are intermediate. 

Yokohama (Pryer). 

214. Chcerotriciie staudingeri, sp. n. (Plate XXXI. fig. 6.) 

Deep buff-yellow; primaries with a purple-brown basal patch and 

a curved central fascia, the latter is contracted just below the costa : 
discal spot black, round and well defined ; secondaries without spot. 
Antenna) broadly pectinated. Head and thorax orange. Abdomen 
velvety black, base and anal tuft orange. Under surface buff-yellow ; 
central area of primaries vslightly darker. 

Expanse, 6 36-44 millim., 9 48-60 millim. 

An example of this species is represented in the National Collection 
at South Kensington by two wings. 

Yokohama ( Pryer and Leech), 

2 15. Chcerotriche niphonjs. 

d • Chcerotriche niphonis, Butl. Trans. Ent. Soc. 1881, p. 9. 

9 • Chcerotriche squamosa , Butl. /. c. 

Porthesia raddei , Staud., Horn. Mum. sur Lep. iii. p. 207, pi. wii. 
<J, fig. 3 (1887). 

There can be little doubt that Butler’s C. squamosa is the female 
of his C . niphonis . I took an example of each sex at Gensan and 
in Pryer’s collection there were seven males in splendid condition, 
and two females not quite so fine. Six of the former are labelled 
Oiwake and one of the last Yesso. In the male specimens there is 
considerable variation in the coloration of primaries. Three ex¬ 
amples have the buff costal border represented by a buff edging to the 
costa itself and a streak of the same colour along the costal nerve as 
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far as black spot at end of discal cell. In the female all the wings 
are buff with the dark colour of the male showing only as a broad 
patch along the inner half of the wing, but not touching either the 
base or the outer margin; there are, however, distinct traces of a 
narrow stripe of the dark colour extending from the top posterior 
edge of the patch right through to the co9ta near the apex. Only 
that the male has dark secondaries, the Gensan specimens are almost 
alike in markings. 

On the under surface the males are just as variable as above. In 
one example all the wings are dark smoky brown with buff fringes 
and a very slender huff costal edging, and in another specimen the 
smoky-brown primaries are broadly bordered on the costa and outer 
margin witli buff, whilst the secondaries are buff tinged with smoky 
brown between the discal cell and outer margin. This example has 
a distinct black spdt at the end of the cell on each wing, but similar 
spots are to be traced, more or less clearly, in all the specimens. 
In his descriptions of niphonis and squamosa, Mr. Butler makes no 
reference to these spots in the first-named, but he gives them as a 
character of squamosa. 

Tokio {Fenton): Yokohama, Oiwake, Yesso {Fryer) \ Gensan 
{Leech). 

216. PtECILOCAMPA SUBFURPUREA. 

Piecilocampa suhpurpurea, Bull. Trans. Ent. Soc. 1881, p. 18. 

Tokio (Fenton). 

217. Andraca gracilis. 

Andraca gracilis , Butl. Cist. Ent. vol. iii. p. 125 (1885). 

Two examples, coll. Fryer. 

Nikko (Fryer). 

218 . Orgyia thykllina. 

d. Orgyia thy el tin a, Butl. Trans. Ent. Soc. 1881, p. 10. 

A fine series, coll. Fryer, including four female specimens with well- 
developed wings, and three examples of the same sex, in which the 
wings are dwarfed, but with the markings reproduced in miniature. 
As the female has not been previously noticed a description is 
appended. 

$. Primaries whitish, with an ill-defined dark discal spot and 
ferruginous markings, the most conspicuous of which are a large 
roundish patch at base between median nervure and inner margin, 
a cloud on outer third towards apex, from the lower edge of which 
a curved stripe, bordered externally with the whitish ground-colour, 
runs to inner margin, and two angulated transverse lines on disk, 
between which is an indistinct ferruginous shade; near the costa 
and towards apex is an elongated blackish spot and at external angle 
tapering towards middle of outer margin is a purplish-grey patch 
enclosing three blackish luuules bordered internally with whitish. 
Secondaries pale whity brown, with a small brown patch near anal 
angle, and an indistinct brownish submarginal baud. Under surface 
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pale whity brown; primaries with discal and apical spots as above; 
there are also two small brownish spots at outer angle; on secondaries 
are a discal spot and a linear dash near anal angle brownish. 

Expanse 44-48 millim. (Plate XXXI, figs. 7, 7a.) 

Although very different in coloration, the markings of the female 
are exactly of the same character as those of the male. In reference 
to the females with ill-developed wings it should be said that these 
organs are very similar in appearance to the wings of a moth on its 
first emerging from the pupa and gives one the idea of arrested 
development. Instances of this nature are not unknown to the 
breeder of Lepidoptera, although the cause is not understood. 
There is nothing to show whether Pryor*s specimens of this species 
were captured or bred ; but as the semiapterous form is nearer to 
typical female Orgyia we may reasonably suppose that such forms 
as that figured are usual with O. thyellina. * 

Tokio (Fenton); Yokohama, Oiwake ( Pryer). 

219. Orgyia gonostigma. 

Bombyx gonostigma , Fabr. Syst. Ent. p. 585 (1775); Hiibn. Bomb, 
pi. xx. fig. 78. 

Orgyia approximans , Butl. Trans. Ent. Soc. 1881, p. 10. 

One example in Pryer’s collection from Oiwake. 

The tone of colour and number of white apical spots are such 
variable characters in 0. gonostigma that it is certainly an unnecessary 
addition to synonymy to endeavour to establish a species on such 
slight differences ns those upon which Mr. Butler has relied in his 
differentiation of O. approximans . 

Oiwake (Pryer). 

220. Piusmosticta hyalinata. 

Prismosticta hyalinata , Butl. Cist. Ent. vol. iii. p. 125. 

This is no. 163 of Pryer’s Catalogue, and there were several 
specimens in his collection chiefly from Oiwake. 

Oiwake, Nikko (Pryer). 

221. Bombyx mori. 

Phalcena mori , Linn. Syst. Nat. ii. p. 817. 33 (1767). 

Several specimens, coll. Pryer. 

Yokohama (Fryer). 

222. Bombyx mandarinus. 

Theophila mandarina , Moore, Proc. Zool. Soc. 1872, p. 576 
pi. xxxiii, fig. 5. 

A fine series in coll. Pner. I took two males at Gensan in July. 

1 his species is probablv the wild form of the silkworm of commerce, 
B. man. It is much darker in colour and Lias very distinct markings: 
the female is much larger than the same sex of B. mori. Compared 
with that of the cultivated silkworm the cocoon of B. mandarinus is 
very flimsy. 

Yokohama (Pryer); Hakodate (Andrews) ; Gensan (Leech). 
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223 . Bombyx nettstria. 

Phalana neustria , Linn. Svst. Nat. x. p. 500. 

? Clisiocampa testacea, Motsch. Et. Ent. I860, p. 32. 

I took specimens at Nagasaki in June and Gensan in July; these 
with a number from Pryer’s collection make up a good series, ex¬ 
hibiting much variation, but nothing calling for special notice. 

Nagahama, Nagasaki, Gensan (Leech); Yokohama, Oiwake 
(Pryer ); Kiukiang (Pratt) ; Corea. 

224. Apha tychoona. 

Apha tychoona , Bull. Ent Mo. Mag. xiv. p. 207 (1878); 111. 
Typ. Lep. Ilet. pt. ii. p. 18, pi. xxvii. fig. 5. 

A nice series from Japan, showing some variation in colour. 
Yokohama (Pryer); Hakodate (Leech). 

223. Lasiocampa fasciateixa. 

Bombyx fasciateUa, Men. Bull, de l’Acad. t. xvii. p. 218. no. 25; 
Sch reach's Amur Rcisen, p. 53, tab. iv. fig. 8 ; Rom. Mem. sur Lc*p. 
vol. iii. p. 344. 

Corea (Hers). 

226. Lasiocampa pruni. 

PhahrnU’Bomhyx pruni , Linn. Svst. Nat. x. p.498, xii. p. 813. 
Bombyx pruni , Iliibn. Bomb. pi. 42. fig. 186. 

Three males in Fryer’s collection. 

Hakodate (Leech); Yokohama, Nikko (Pryer); Europe. 

227. Chrostogastria brevivenis. 

Chrostogastria bremvenis , Butl. Cist. Ent. vol. iii. p. 1 19 (1885). 
Three male examples. No. 185 of Fryer's Catalogue is referable 
to this species. 

Nikko (Pryer) ; Hakodate (Leech). 

228. Eutricha exckllens. 

Odonestis excellens, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 481 
(1877); 111. Typ. Lep. Het. pt. ii. p. 19, pi. xxvi. figs. 4, 5 (1878). 
Var. unicolor, Oberth. Etud. d’Entom. v. p. 38 (1880). 

A fine series, varying in size and markings. 

Yokohama (Pryer and Manley). 

229. Eutricha pini. 

Phaleena-Bombyxpini , Linn. Syst. Nat. x. p. 498. 

Odonestis superans , Butl. 111. Typ. Lep. Ilet. ii. p. 19. pi. xxvii. 
fig. 4. 

Eutricha fentoni , Butl. Trans. Ent. Soc. 1881, p. 17. 

Eutricha sonata, Butl. /. c. 

<$ . Eutricha dolosa, Butl. /. c. p. 16. 

This is a venr variable species, both in Japan and Europe. 
Yokohama, Oiwake (Pryer); Hakodate (Leech ); Tokio; Corea. 
Europe (Herz). 
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230. Eutricha remota. 

Lasiocampa remota, Walk. Cat. Lep. Het. vi. p. 1439. 

? Lebeda hebes , Walk. op. cit . p. 1462. 

CEona segregata, Butl. 111. Typ. Lep, Het. pt. ii. p. 20, pi. xxvi. 
figs* 6 & 7. 

CEona spectabilis , Butl. op. cit . p. 19, pi. xxvii. fig. 3. 

I took this species in all kinds of forms at Nagasaki and Shimo- 
noseki. $ CEona dolosa , Butl., in national collection at South 
Kensington, is referable to this species. 

Yokohama, Oiwake {Fryer ): Tokio, Shanghai, North China. 

231. Odonestis LjETa. 

Amydona lata, Walk. Cat. Lep. Het. vi. p. 1416 (1855). 

One specimen at Tsuruga, July 1886, which I believe to be the 
only one from Japan. 

Tsuruga {Leech ); Corea ( Herz). 

232 . Odonestis potatoria. 

Phalcena-Bombyx potatoria, Linn. Syst. Nat. xii. p. 813. 

Odonestis albomacufafa , Brern. Bull, de I*Acad. IVt. 1861, tom. iii.; 
Lep. Ost-Sib. p. 42, tab. iv. 6 <$, t. iii. 20 $ . 

Var. askotdensis, Oberth. Et. Ent. v. p. 38. 

In the series of this species from Japan there are specimens 
which agree exactly with typical potatoria , Linn., and others which 
are most certainly identical with O. albomaculata , Brem., whilst be¬ 
tween these two forms are aberrations, including a dark one near 
the variety askoldensis of Oberthur, which cannot be satisfactorily 
referred to either form ; these serve as connecting-links and 1 think 
prove the identity of O. potatoria and O. albomacufata. 

Yokohama {Fryer ); Hakone, Gensan (Leech ); Corea (Here). 

233. Trabala cristata. 

Trabala cristata , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 480 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 18, pi. xxvii. fig. 1 (1878). 

Seven specimens, including five from coll. Fryer. 

Yokohama {Jonas and Fryer); Nagahama ( Leeeh). 

234. Gastropacha ilicifolia. 

Phaloena-Bombyx Uici/olia , Linn. Faun. Suec. p. 293; Syst. Nat. 
xii. p. 813. 

Var. japonica. 

One male and two females, coll. Pryer. 

The Japanese form of G. ilici/olia differs from the European type 
in size and colour. It expands 56 millim. and is pale reddish brown, 
with all the violet-tinged white markings well defined; there is, 
however, no character by which it may be specifically separated from 
G. ilici/olia, therefore I propose for it the varietAl name japonica. 

Yesso (Fryer). 
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235. Gastropacha quercifolia. 

Phalcena-Bombyx quercifolia , Linn. Syst.Nat. x. p.497, { Bombyx) 
Hiibn. Bomb. pi. xliii. figs. 187, 188. 

Gastropacha quercifolia , Ochs. Schmett. Eur. iii. p. 247. 

Japanese specimens are rich in colour and most nearly approach 
the form alnifolia, Ochs. Pryer says in his Catalogue that larvae of 
this species are abundant at Fujisan. 

A specimen which I bred from a larva found at Gensan is much 
paler than either Japanese or European examples in my collection. 

Yokohama {Pryer) ; Corea {Leech). Europe. 

236. Gastropacha popelifolia. 

Bombyx populifolia, Esp. Schmett. iii. pi. 6. figs. 3, 4. 

Gastropacha populifolia , Ochs. Schmett. Eur. iii. p. 45. 3. 

Two males, one from Peer’s coll, and the other I took at 
Hakodate in August. 

Yokohama {1*ryer) ; HakodUe {Leech ); Corea (Here). Europe. 

237. Numenes dispahilis. 

Numenes disparilis. Stand., Horn. Mem. sur Lop. iii. p. 200, 
pi. xi. figs. 2a, 2b. 

Two female specimens in Pryer*s collection ; these are referable to 
no. 136 of his Catalogue, and the locality there given is Asamayania ; 
but whether this applies to both examples it is not possible to say, 
as there are no locality tickets attueht d to the insects. They agree 
exactly with specimens from Kiukiang. 

Asamayania {Pryer ); Vladivostok, Askold. 

238. Lymantria albofascia, sp. n. (Plate XXXI. fig. 8.) 

c? . Brownish black ; primaries with an oblique broad white fascia 
from costa towards apex to outer angle. Head, thorax, and legs 
chestnut-brown. Abdomen yellowish brown beneath. Under surface 
of primaries as above, but apical third yellowish white, with some 
orange scales along costa and outer margin. 

Expanse 56 millim. 

One example of this remarkable species in Pryer’s collection. 

Ohoyama {Pryer). 

239. Lymantria aurora. 

$ . Lymantria aurora , Butl. Ann. & Ma.’. Nat. Hist. (4) xx. 
p. 403 (1878); Ill. Typ. Lep. llet. ii. p. 11, pi. xxiv. fig. 5 (1878). 

Var. fijsca. 

This species varies greatly in the matter of size. The male also 
exhibits considerable differences in the depth of colour. The example 
figured Plate XXXI. fig. 9 is one of four specimens of the darkest 
form ; these were taken at Nagaliama in July. I propose that 
this form should be known as var. fusca. 

Yokohama {Jonas and Pryer); Kurile Islands, Yesso, Oiwake 
{Pryer); Nagahama, Tsuruga, Sendai, Gensan {Leech)* 
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240. Lymantria dispar. 

Phaltpna dispar , Linn. Syst. Nat. x. p. 601. 

Var .japonica, Motsch. Etud. Ent. I860, p. 31, 

Porthetria umbrosa , But!. Trans. Ent. Soc. 1881, p. 10. 

Porthetria hadina , Butl. Trans. Ent. Soc. 1881, p. 11. 

Except that they are somewhat larger male examples of L.japonica , 
Motsch., and hadina , Butl., are not separable from European males 
of L . dispar in my possession ; whilst between L. umbrosa , Butl., 
and other males of L. dispar from Europe, also in my collection, 
there is not even a difference of size, consequently I cannot regard 
these insects as anything but forms of L. dispar. 

If such forms as those referred to were admitted to specific rank 
there are some other forms of L. dispar occurring in Japan which are, 
apparently, as distinct from those already named as they are from 
typical dispar ; these therefore would have to be raised to the dignity 
of species. Such a course is, however, opposed to the exact demands 
of science, which requires that we should acquaint ourselves with the 
geographical range of a species and ascertain all we can touching 
the variability of such species throughout such range rather than to 
allow locality to be the determinating factor when considering the 
claim of an insect to specific rank. 

In colour ( $ ) L. dispar varies from whitish or pale whitv brown 
through greyish brown up to a dark smoky brown, and in all forms 
the transverse lines and shades as also the diseal spots of primaries 
may he either well-defined or more or less obliterated. The colour 
of females ranges from white to a pale fuscous and the markings are 
of different degrees of intensity. 

This colour aberration in L . dispar is only equalled by its varia¬ 
bility in size. The smallest male in mv series from Japan and Corea 
expands only 37 millim., whilst the largest female in same series 
measures 114 millim. The following comparative table of measure¬ 
ments of specimens in my possession may not be without interest. 



Japan and Oorea. 

Europe. 

Largest $ .. 

71 

54 

„ $> . • . 

114 

93 

Smallest <J ... 

37 

32 

„ $ • • • 

48 

42 


It will be seen that the difference in measurement between the 
smallest and largest males is 39 millim., and between the smallest 
and largest females 72 millim., whilst the smallest male is 82 millim. 
less in expanse than the largest female. 

Yokohama, Yesso ( Pryer ); Fushiki, Nagahama, Gensan (Leech); 
Corea (Here ); Tokio (Fenton); Hakodate (Whitely). 

241. Lymantria fumida. 

$. Lymantria fumida , Butl. Ann. & Mag, Nat. Hist. (4) xx. 
p. 402 (1877); Ill. Typ. Lep. Het. ii. p. 10, pL xxix. fig. 4 (1878). 

Yokohama (Jonas and Pryer). 
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242. Lymantria monacha. 

Phalatna-Bombyx monacha , Linn. Syst. Nat. x. p. 501. 

A series of typical specimens, coll. Pryer. 

Oiwake, Yesso {Pryer). 

213. Ocneria furva, sp. n. (Plate XXXI. fig. 10.) 

d . Brownish black, from the base nearly to outer angle, just 
above and parallel with the inner margin, is a series of black dots and 
streaks, around which are numerous pale scales, giving to this part of 
the wing a whitish appearance. There are also a few subapical black 
dashes. 

2 . Paler, and markings more distinct; a distinct basal band, be¬ 
yond which is a darkish cloud from the costa to the centre of wing. 

Expanse, 26 35, 2 30-40 milhm. 

Allied to 0. terebynthi, Freyer, from which, however, it is easily 
separated. There was a long series in Fryer’s collection; it is 
no. 178 of his Catalogne. 

Oiwake (Pryer). 

244. Dasychira lunulata. 

d . Dasychira lunulata, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 403 (1877) ; 111. Tvp. Lep. Het. pt. ii. p. 11, pi. xxiv. fig. 8 
(1878). 

Dasychira acronycta , Oberth. Etud. d’Eutorn. v. p. 35, pi. v. d, 
fig. 7 (1880). 

$. Dasychira soli t aria, , Staud. Rom. Mem. s. Lep. iii. pi. xii. 
fig. 1 (1887). 

Three d and three $?, coll. Pryer. One 2 from Manley, 
Yokohama. 

Yokohama (Jonas, Pryer , and Manley ); Oiwake (Pryer) ; Askold ; 
Amur. 

245. Calliteara pudibunda. 

Phaltena pudibunda , Linn. Syst. Nat. x. p. 303. 

Var. Dasychira pry eri, Butl. Cist. Ent. vol. iii. p. 119 (1885). 

Var, Dasychira pudica , Staud., Rom. Mem. sur Lep. iii. p. 204 
(1887). 

Var. ? Orgyia punctatella, Motsch. Et. Ent. 18G0, p. 32. 

A nice series, coll. Pryer. Staudinger does not figure his D. pudica 
in the work referred to, but his description of that insect applies 
exactly to D.pryeri, Butl., and this last I consider to be a local form 
of C . pudibunda . I should mention that I took a specimen of G. pudi¬ 
bunda var. concolor , Staud., at Ningpo in April 1886, and this fact 
goes far, I think, to confirm my opinion. 

Yokohama (Pryer); Hakodate, Hakone, and Gensan (Leech). 

246. Calliteara abietis. 

Bombyx abietis, Schiff. S. V. p. 56; Esp. Schmett. p. 82. I ; 
Hubn. Bomb. pi. xxi. figs. 82,83. 

Dasychira abietis, Walk. Cat. Lep. Het. iv. p.864. 
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Dasychira argentata, , But! Tnu^. F,$4. SW. I^'l, p. 12. 
Calliteara pseudabietis, Butl. Cist. Ent. m. p. 1 18. 

Though certainly somewhat darker in colour, argentata ia in no 
other respect separable from C. abietis , Scliiff. 1 am therefore 
disposed to consider it as well as pseudabietis forms of that species. 
Nikko {Fryer ); Yokohama. 

247. ClFUNA LOCUPLES. 

Cifuna locuples , Walk. Cat. Lep. Ilet. v. p. 1173 (1855); Butl. 
111. typ. Lep. Ilet. pt. ii. p. 18, pi. xxvii. fig. 6 (1878). 

Artaxia confusa , Brem. Lep. Ost-Sib. p. 42, t. iv. fig. 5 (1864). 

A fine series from Japan varying much in colour and intensity of 
markings; some of the examples agree exactly with Amur specimens. 

Oiwake, Yokohama (Fryer) ; Hakodate, Gensan (Leech and 
Andrews ); Corea (llerz) ; Amur. 

248. PoRTHETRIA LUCESCEN8. 

Forthetria lucescens , Butl. Trans. Ent. Soc. 1881, p. 11. 

Two specimens in Frier’s collection labelled no, 177, Oiwake, 
July and August 1877 ; but in his Catalogue the locality given for 
the species is Ohoyama. 

Tokio (Fenton), 

249. Forthetria eurydice. 

tf. Forthetria eurydice, Butl. Cist. Ent. vol. iii. p. 118 (1885). 

J. Dasychira arnata, Stgr., Uom. Mem. Lep. vol. iii. p. 206, 
pi. xii. fig 2 (1887). 

One example of each sex in coll. Fryer. 

Ohoyama (Fryer). 

250. Aglia tau. 

Fhalcena tau , Linn. Syst. Nat. x. p. 497. 

Bombyx tau , Hiibn. Bomb. pi. 13. figs. 51, 52. 

Yar. japonica. 

Two specimens, coll. Pryer, Hakodate. In Japanese examples of 
A. tau the submarginal line of all the wings is further from the mar¬ 
gin, and less strongly defined on the primaries than in European 
specimens ; the black spot of primaries is also rather smaller, and in 
the male there is a whitish patch at apices as in female; also the 
ocellus on secondaries is larger than in European specimens, whilst 
that on primaries is much smaller. The female is darker than 
typical specimens of same sex, with the costa, outer third of 
piimaries and costa, and abdominal fold of secondaries thickly 
sprinkled with black dots and powdered with black scales. 

Expanse, c? 80, $ 108 millim. 

These differences are, however, too insignificant to be considered 
of specific value, so I venture to propose that it be known as Aglia 
tau, var. japonica . 

Yesso (Pryer); Hakodate; Amur; Europe. 
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251. TIiiodia FUG AX. 

Rhoriia fugax, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 480 
(1877); III. Typ. Lep. Het. pt. ii. p. 17, pi. xxvi. fig. I (1878). 

Seven males and three females in coll. Pryer. The males range 
from 82 to 103 millim., but the females are more uniform, the 
smallest being 122 millim. and the largest 120 millim in expanse. 
According to Pryer, the larva, which he says is “ bright green and 
resembles a butterfly larva,” feeds on cherry and other trees, and 
the imago appears in November and December; the cocoon, which is 
bright green and resembles a pendent leaf, has “a slit on the top, 
opening by pressure.” 

Yokohama {Pryer). 

2o2. Caligula jonasi. 

Caligula jonasii, Butl. Ann. & Mag. Nat. IIi*t. (4) xx. p. 470 
(1877) ; Ill. Typ. Lep. IJet. pt. ii. p. lb, pi. xw. fig. 2(1878). 

Seven examples, coll. Pryer (3 males,4 females). I took two males 
at Nikko in September, and a female at Oiwake also in Sep¬ 
tember. 

According to Pryer, the larva is hairy and resembles a small larva 
of Caligula japonica . 

Yokohama. 

253. Caligula japonica. 

Caligula japonica , (pupa-case) Moore, Train. Eut. Soc. (3) i. 
p.322 (1862); (imago) Butl. Ann. & Mag. Nut. Hist. (1) xx. 
p. 479 (1877); Ill. Typ. Lep. Het. [it. ii. p, 10, pi. xxvi. fig. 2 
(1878). 

Several specimens from various parts of Japan, exhibiting much 
variation. 

Pryer remarks in his Catalogue p. 52:—“ Commonly called the 
wire-cartridge moth, from the resemblance of the cocoon to the wire- 
net in a cartridge; last year it was found feeding on poplars newly 
introduced into this country. The natives make a strong coarse silk 
from the cocoon, and a fine gut from the intestines of the larva. The 
imago appears in October. The larva hairy. ” 

Yokohama (Jonas, Pryer) ; Nikko (Leech) ; Hakodate. 

254. Anthercea peunyi. 

Saturnia pernyi , Guerin, Rev. et Mag. de Zool. 1855, p. 6. 297, 
pi. 6. fig. 1. 

Anthercea hazina , Butl. Trans. Ent, Soc. 1881, p. 13. 

Anthercea fentoni , Butl. f. e . 

Anthercea calida , Butl. op. cit . p. 14. 

Anthercea tnorom , Butl. /. c . 

My Japanese examples of this Anthercea vary in colour from a 
pale brown, through pale reddish brown to “rusty orange” on the 
one hand, and to olivaceous and fuliginous brown ou the other. 
The markings are subject to modifications within certain limits, but 
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in no case is the aberration sufficient to justify separation of the 
specimen or specimens exhibiting it from A. pernyi . There are ex¬ 
amples showing the particular characters claimed for the several 
named forms well defined 1 and also others which do not agree exactly 
with these named forms or with the type, although they serve 
admirably to link together the various forms, and to connect one 
or other of such forms with the type. These prove most clearly the 
specific identity of all. 

Yokohama (Jonas, Pryer , and Manley) ; Tokio (Fenton) ; Kiu- 
kiang (Pratt) ; Amur. 

255. ATTACUS CYNTHIA. 

Phaltena (Attacus) cynthia, Drury, ii. p. 91 ; Cram. Pap. Exot. 
i. p. 62, pi. 39. fig. A. 

Attacus pryeri, Butl. Proe. Zool. Soc. 1878, p. 397 ; III. Typ. 
Lep. Uet. pt. iii. p. 11, pi. xliii. fig. 4 (1879). 

Attacus vesta , Walk. Cat. Lep. Het. Suppl. ii. p. 525 (nom.cat.). 

Attacus walkeri, Feld. Wien. ent. Mon. vi. p. 34. 

A beautiful series, coll. Fryer. 

The only difference between the representatives of this species 
from Japan (A. pryeri) and those from Kiukiang (A. walkeri) lies 
in the tint of ground-colour; this in the former is brownish olive, 
but in the latter greenish olive, or, in other words, there is more 
brown in the composition of the colour of A. pryeri than in that of 
A. cynthia or A. walkeri . There is, however, one specimen among 
Fryer’s series which is not so brown as the other examples from 
Japan, and less green than Kiukiang specimens. 

Yokohama (Jonas and Pryer); Kiukiang (Pratt); N. China, 
Ningpo. 

256. ACTIAS SELENE. 

Tropcea selene, Riibn. Verz. Schmett. p. 152. 1588. 

Actios selene , Macleay; Leech, Zool. Misc. ii. pi. 70. 

Actias ningpoana , Feld. 

Satumia artemis , Brem, Etud. Entom. Motsch. 1852, p. 64 ; Bull. 
Acad. Petersb. 1861, tom. iii.; Lep. Ost-Sib. tab. ii. figs. 6 J, 
7 ?. 

Tropcea gnoma, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 480 
(1877) ; Ill. Typ. Lep. Het. pt. ii. p. 17, pi. xxv. fig. I (1878). 

Tropcea aliena , Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 355 
(1879). 

Tropcea dulcina , Butl. Trans. Ent. Soc. 1881, p. 14. 

In size and in tint of coloration this is a most variable species. 
Among the Japanese specimens in my collection (19 in number) 
there are green, whitish-green, yellowish-green, and bluish-green 
examples, ranging from 108 to 150 millim. in expanse. The costal 

1 As in other instances where slight aberrant forma have been elevated to 
specific rank. 
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stripe of primaries varies in width as it also does in tint, being some¬ 
times rosy and sometimes dark purple, always bounded internally 
with black, and often though not invariably edged externally 
with white. The ocellus of primaries is as inconstant in shape as 
in size, and in some examples small and round, in others linear, 
and in others again large and oval, whilst the black outline, which is 
usually only distinct on the inner edge of these ocelli, is in some few 
examples entire and conspicuous. The submarginal and basal lines 
are in the different specimens either sharply defined, faint, or quite 
absent. 

Yokohama (Jonas, Pryer, and Manley ) ; Akita, Gensan ( Leech ); 
Kiukiang (Pratt). 

257. Brahmcea japonica. 

Brahnuea japonica, Butl. Ent. Month. Mag. x. p. 56 (1873); III. 
Typ. Lep. Ilct. pt. ii. p. 17, pi. xxvi. tig. 3. 

? = Brahmcea mniszechi , Feld, lleise Nov. Lep. iv. pi. xeiii. figs. 
4, 5 (1864-5). 

A fine series, coll. Fryer. 

This is a variable species both as regards ground-colour and mark¬ 
ings. Thus the former may be white or grey, and sometimes tinged 
with green ; then the number of ocelli in central band and “ rounded 
internal spot” is not the same in any two individuals comprised 
in my series of 15 specimens. The spot referred to sometimes has 
three ocelli across its centre on one wing, but its companion on the 
other wing has four. In all eases the number of' ocelli, both in the 
spot and central band, is greater on one side than the other. Again, 
the shape of the central band is subject to modification, and stages 
in the formation of the rounded internal spot from the lower portion 
of this band are exhibited in the specimens in my Japanese series ; 
thus betweeu an example in which the band is entire from costa to 
inner margin, and but slightly contracted below the middle, and a 
specimen with the rounded spot completely formed and quite indepen¬ 
dent, there are all the intermediate stages. 

Yokohama (Pryer). 

258. Brahmjea certhia. 

Bombyx certhia , Fabr. Ent. Syst. iii. 1, p. 412. 16. 

Bombyx wallichii, Gray, Zool. Misc. p. 39. 

Brahmcea carpenteri , Butl. Ann. & Mag. Nat. Hist. (5) p. 114 
(1883). 

Saturnia lunulata , Motsch. Etud. Entoin. 1852, p. 64 ; Men. 
Lep. Ost-Sib. p. 55 (1859); Rom. Mem. sur Lep. iii. p. 345. 

Saturnia undulata , Brem. & Grey, Schmett. Nord. China’s, p. 16, 
tab. v. fig. 3 (1853); (Brahmcea) Rom. Mem. sur Lep. iii. p. 345. 

Brahmcea carpenteri , Butl., is the only form of B. certhia recorded 
from the region under consideration. But this at best can only rank 
as a variety of certhia. 
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259. Rhamnosa? angxjlata. 

Rhamnosa ? anyulata , Fixsen, Rom. Mom. sur Lep. vol. iii. p. 339, 
pi. 15. fig. 1. 

Corea ( Hers ). 

260. Clostera anastomosis. 

Bombyx anastomosis , Linn. Syst. Nat. x. p. 506. 

Clostera anastomosis , var. orientalis, Fixsen, Rom. M6m. sur L6p. 
iii. p. 350. 

Five examples, coll. Pryer. Japanese specimens agree well with 
European. 

Yesso (Pryer) ; Corea; Europe. 

261. Clostera anachoreta. 

Bombyx anachoreta , Fabr. Mant. Ins. ii. p. 120 ; Hiibn. Bomb, 
pi. 22. fig. 88. 

Bombyx curtula , Esp. Schmett. iii. pi. 51. figs. 1-4. 

Clostera anachoreta , Steph. Ill. Brit. Ent. Ilaust. ii. p. 13. 

I took one example at Hakodate in August, and there was a nice 
series in Pryer’s collection. The specimens are very typical. 
Yokohama (Pryer) ; Hakodate (Leech) ; Europe. 

262. Gonoclostera timonides. 

Pyyeera timonides , Brem. Lep. Ost-Sib. p. 45 (1864). 

Pygcera timoniorum , Brem. op . tit. pi. v. fig. 3. 

Gonoclostera latipennis, Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 476 (1877); Ill. Typ. Lep. Het. pt. ii. p. 13, pi. xxvii. fig. 2 
(1878). 

Eight examples, coll. Pryer, and one taken by myself at Hakodate 
in August. 

Yokohama, Nikko (Pryer) ; Hakodate (Leech) ; Amur. 

263. Datanoides fasciata. 

Datanoides fasciata , Butl. Ent. Month. Mag. xiv. p. 207 (1878) ; 
Ill. Typ. Lep. Het. pt. iii. p. 2, pi. xliii. fig. 4 (18/9). 

Several specimens in Pryer’s collection, including two examples 
which were separated from the rest and labelled “No. 237. Datan¬ 
oides l sp.” 

Yokohama (Jonas and Pryer). 

264. Datanoides approximans, sp. n. (Plate XXXII. fig. 4.) 
rf . Primaries chocolate-brown, with purplish reflections on basal 

patch and outer margin ; central fascia dull brown, bounded on each 
side by a yellowish line; discal spot black. Fringes cheuuered. 
Secondaries fuscous. Head, thorax, abdomen, and legs brown, 
tarsi whitish ; antennae pectinated nearly to apex. Under surface 
fuscous, outer border of all the wings brownish, inclining to chest¬ 
nut at apex of primaries. 

$ . Similar to the $, but paler. 

Expanse, d 27 millim., $ 34-40 millim. 
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This species is allied to 1). fasciata^ but the different coloration 
and the shape of central fascia, which in D. approximate is much 
attenuated towards inner margin, and has its outer edge twice 
indented, readily separates the two species. The secondaries in both 
sexes are also much darker than in D. fasciata. 

Several specimens, coil. Pryer (No. 238). 

Yokohama (Pryer), 

265. Rosama plusioides. 

Rosama plusioides, Moore, Desc. Ind. Lep. Atk. i. p. 62 (1879). 

Ptilodontis ornata, Oberth. Etud. d'Entom. x. p. 15, pi. ii. fig. 5 
(1884). 

Two examples in Pryer’s collection, placed with the Liparidse and 
labelled “ 167. Orgyial sp.” 

Japan (Pryer) ; Darjeeling; Sidemi. 

266. Rosama cinnamomka, sp. n. (Plate XXXI. fig. 11.) 

d . Primaries cinnamon-brown, streaked with darker from apex 
to centre of wing, and with ill-defined darker basal and discal lines. 
Apical and discal spots blackish. Secondaries fuscous brown. 
Head, palpi, and thorax dark brown ; abdomen fuscou*. Under 
surface of primaries brown with paler margins ; secondaries and 
abdomen yellowish grey. 

Expanse 33-35 mi Him. 

I took an example at Nagasaki in June, and there was one in 
Prver*s collection. 

Nagasaki (Leech) ; Ohoyama (Pryer). 

267. Rosama macrodonta. 

Rosama macrodonta , Bull. Cist. Ent. vol. iii. p. 12 7 (1885). 

One example, coll. Pryer. 

Japan (Pryer). 

268. PriLODONTIS pujsiotis. 

Ptilodontis pfusiotis , Oberth. Etud. d’Entom. v. p. 65, pi. vii. 
fig. 3 (1880). 

A female example at Gensnn in July ; two males, coll. Pryer. 

The three specimens agree well each with the other, hut neither 
of them are quite like Oberthiir’s figure of his P\ plusiotis ; however, 
as my insect has been identified by Herr Banghaas as that species, 
I am content to let it stand as such, especially as I have not seen 
Oberthur’s type. 

Nikko, Oiwake (Pryer), 

269. Platychasma virgo. 

Ptatychasma virgo , ButL Trans. Ent. Soc. 1881, p. 596. 

Four examples, three of which are from coll. Pryer, and one taken 
by myself at Gensan in July. 

Nikko (Pryer) ; Tokio (Fenton) ; Gensan (Leech), 

Proc. Zool. Soc.—1888, No. XLIII. 
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270. Ptilophora plcmigera. 

Bombyx plumigera t Esp. Schmett. iii. p. 50. pi. 50. figs, fi, 7 
(1785); Hubn. Bomb. pi. 58. fig. 250. 

A single example (?) in Pryer’s collection ; this is no. 236 of 
his catalogue. 

Yokohama (January, Fryer) ; Europe. 

271. Pterostoma palpina. 

Bombyx palpina , Linn. F. S. p. 305; Syst. Nat. xii. p. 828; 
Hubn. Bomb. pi. 4. fig. 16. 

Ptilodontis grisea, Brem. Lep. Ost-Sib. p. 45, pi. v. fig. 2 (1864). 

A very fine series in Pryer’s collection, varying much in the tone 
of ground-colour. I took two specimens at Nagasaki in June. 

In Japanese examples of this species the fringe of the tooth-like 
projection on inner margin is but little, if any, darker than the 
ground-colour of primaries, and the specimens are, on the whole, 
much larger than European examples : thus, one female expands 72 
millim. and a male 58 millim., whilst the smallest of Pryer’s 
measures 52 millim. No. 222, Pryer’s Catalogue, is referable to this 
species. 

Yokohama, Oiwake {Pryer) ; Hakodate, Nagasaki {Leech). 

272. Microdonta bicolora. 

Bombyx bicoloria , Schiff. S. Y. p. 49; Esp. Schmett. iii. pi. 41. 
fig* 7. 

Bombyx bicolora , Hiibn. Bomb. pi. 5. fig. 18. 

Microdonta bicolora , Duponch. Cat. Lep. p. 93. 

Two examples ( 6 ? ) in Pryer’s collection. Referring to these 
in his catalogue, Prver says: " Two specimens only ; one taken by 
my collector in my presence, on the 18th June, 1876, at Fujisan, at 
rest in an alder, at an elevation of 5000 feet; the other 1 rnyself 
took, at light, on the 19th June, 1881, at Nikko.” 

Fujisan, Nikko ( Fryer ) ; Europe. 

273. Nerice bipartita. 

Nerice bipartita , Butl. Cist. Ent. iii. p. 119 (1885). 

Two examples, coll. Pryer. “210. Oloetera ? sp.” of catalogue. 

Nikko, Yesso (Fryer); Sapporo (Lewie). 

274. Nerice bidkntata. 

Nerice bidentata, Walk. Cat. Lep. Het. v. p. 1076 (1855). 

Nerice davidi , Oberth. Etud. d’Entom. vi. p. 17, pi. ix. fig. 2 
(1881). 

I took two examples of this North-American species at Hakodate 
in August. 

Hakodate (Leech) ; North China (David); North America. 

275. Edema nivilinea, sp. n. (Plate XXXII. fig. 1.) 

Primaries olive, traversed by a longitudinal white streak from the 

base to just beyond the middle of wing, where it terminates in a 
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bluish-grey spot; at apex is an irregular shaped whitish patch 
enclosing some leaden-coloured spots and dashes, the inner margin 
broadly suffused with leaden grey. Secondaries dark brown, paler 
towards the base. Head and collar olive, thorax leaden grey. 
Abdomen fuscous grey. Under surface pale yellowish grey, with 
di8cal spots and dash on costa before the apex of primaries whitish ; 
outer margins of primaries and secondaries fuscous, the latter has a 
central line also fuscous. 

Expanse, 31 millim., $ 33 millim. 

Two examples, coll. Pryer (no. 658). 

Oiwake, June and July (Pryer). 

276. Notodonta meticulodina. 

Notodonta meticulodina , Oberth. Etud. d’Entom. x. p. 16, pi. i. 
fig. 3 (1884). 

One example, coll. Pryer. 

Sidemi (Jankowski) ; Yesso {Pryer). 

277. Notodonta lineata. 

Notodonta lineata , Oberth. Etud. d’Entom. v. p. 61, pi. ii. fig. 7 
(1880). 

One example, coll. Pryer. 

Japan (Pryer) ; Askold. 

278. Notodonta monetaria. 

Notodonta monetaria , Oberth. Etud. d’Entom. v. p. 62, pi. ii. 
fig. 6. 

This is no. 220 of Pryer’s Catalogue, and there were three speci¬ 
mens in his collection. 1 took an example at Nagahama, in July. 

Yokohama (Pryer) ; Nagahama (Leech) ; Askold. 

279. IIUPODONTA CORTICALIS. 

Hupodonta corticalis , Butl. Ann. & Mag. Nat. Hist. (4) xx. 
p. 475 (1877). 

Yokohama (Jonas). 

280. Drymonia chaonia. 

Bombyx chaonia , lliibn. Bomb. pi. 3. figs. 10, 11 . 

Four specimens, coll. Pryer. 

Gifu, Yokohama (Pryer). 

281. Drymonia manleyi, sp. n. (Plate XXXII. fig. 2.) 

cj. Primaries ashy white, with an almost straight dark chocolate 
transverse band edged internally with a narrow line of the ground¬ 
colour, and enclosing a dark chocolate basal patch, distinct only 
between the median nerve and inner margin ; beyond the middle is 
another chocolate-brown band elbowed just below the costa, and 
then running parallel with outer margin to the inner margin, beyond 
this the wing is pale olive-brown, through which the nervules show 
up darker. Secondaries brown, with central baud darker. Head 
chocolate. Thorax greyish, with chocolate-coloured collar. Abdo- 

43* 
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men olive-brown. Under surface pale olive-brown, darker towards 
base and costa of primaries; a central darker band on all the wings. 
Femora of anterior legs chocolate. 

?. Paler, and the wings longer, giving the markings a more 
elongate appearance. 

Expanse, 47 millim., $ 51 millim. 

This species has a superficial resemblance to D. chaonia, but is 
abundantly distinct from that insect. 

A fine series in Pryer’s collection. 

Yokohama ( Pryer ). 

282. Drymonja Delia, n. sp. (Plate XXXII. fig. 3.) 

c?. Silvery grey, primaries with two pairs of parallel lines near 
the base, the area enclosed beiug pale greyish brown in colour, 
clouded along the costa from middle to near apex with brownish ; 
submarginal line double, dark brown, much indented; a small 
brown discal dot followed by a reniform spot, outlined in black, and 
filled in with reddish brown; a series of black-margined lunules. 
Secondaries olive-brown. Head and thorax greyish brown. Abdo¬ 
men olive-brown. Under surface pale brown, central area of 
primaries darker. 

Expanse 44 millim. 

Also allied to D. chaonia . 

One example, coll. Pryer. 

Oiwake {Pryer), 

283. Drymonia trimacula. 

Bombyx trimacula, Esp. Schmett. iii. p. 46. t. 4(i. figs. 1. 2 (1/85). 

Bombyx dodoneea, Hiibn. Bomb. pi. 3. fig. 8. 

One example in Pryer’s collection, without locality label. 

Japan {Pryer) ; Europe. 

284. Lophopteryx camelina, L. 

Bombyx camelina , Linn. Syst. Nat. x. p. 507. 

I took two male specimens at Gensan in June 1880, and a female 
at Hakodate in August of same year ; there were several specimens in 
Pryer’s collection, some of these are no. 231 and others no. 232 
of his Catalogue. Of the last he observes very like N. camelina . 
Although there’is some variation in size and colour, there is nothing 
outside the usual range of aberration, and there is not a single speci¬ 
men I cannot exactly match with an example of L. camelina from my 
European series of the species. 

Nikko, Fujisan, Oiwake {Pryer); Hakodate, Gensan {Leech) ; 
Amur; Europe. 

285. Lophopteryx ladislai. 

Lophopteryx ladislai , Oberthtir, Diagn. L^p. Ask. p. 13; Etud. 
d’Entom. v. p. 66, pi. ii. fig. 3. 

One male example in Pryer’s coll, taken at Nikko. This species 
appears to be very closely allied to L. cuculla , Esp. 

Nikko {Pryer) \ isle of Askold. 



1X88.] 


LEPIDOPTERA OB JAPAN AND COREA. 


641 


286. Lophopteryx pryeri. 

Lophopteryx pryeri , Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 355. 

A long series in Fryer’s collection varying much in character of 
markings ; the extremes between which the specimens vary are a pale 
grey example with dark brown central band and hind marginal 
streaks and clouds on the one hand, and an almost unicolorous fuscous 
brown example on the other. A specimen of the last form referred to 
was separated from the series and numbered 228, whilst other 
examples of the same form still remained in the seties of no. 22!). 

Yokohama, Yesso, Oiwake (Fryer). 

287. Lophocosma atriplaga. 

Kotodonta ( Lophocosma) atriplaga , Staud., Rom. Mem. s. Lep. 
iii. p. 220, pi. xii. fig. 8. 

One 5 example, coll. Fryer. 

My specimen has a short black dash on the costa near the base; 
this in Staudinger's figure of the male is represented by a small 
black spot. 

Japan (Fryer) ; Vladivostok; Askold. 

288. IIyjiocampa milhacseri. 

Bombyx mil/tauscri, Fabr. S. E. p. 577 (1775). 

Bom by x terri/ica , Schiff. 8. V. p. 63 (1776) ; Hiibn. Bomb. pi. 8. 
figs. 32, 33. 

Three specimens, somewhat darker than European examples. 

Oh.ovama ( Fryer) ; Yokohama (Manley) ; Europe. 

289. Fhalera fuscrscens. 

Phalera fuscescens , Butl. Trans. Ent. Soc. 1881, p. 597. 

I took an example at Gensan in July. Two specimens, coll. 
Pryer. 

Oiwake, Fujisan (Fryer) ; Gensan (Leech). 

290. Fhalera tenebrosa. 

Fhalera tenebrosa , Moore, Froc. Zool. Soc. 1865, p. 815. 

One example, coll. Fryer (no. 226). 

Yokohama (Fryer ); Darjeeling. 

201. Phalera sigmata. 

Fhalera sigmata t Butl. Ann. & Mag. Nat. Ilist. (4) xx. p. 4/3 
(1877) ; Ill. Typ. Lep. llet. pt. ii. p. 11, pi. xxiv. fig. 9 (1878). 

I have thirteen specimens, nine of which were in Pryer’s collection ; 
all are greyer in colour than Mr. Butler’s figure, and in some of the 
examples the indented transverse line posterior to the patch of raised 
black and white scales is ochraceous and in others blackish. The 
antennae of the males are not so strongly pectinated. 

Yokohama ( Jonas , Pryer , and Manley); 2 > Hakodate (Write!}/). 
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292. Phalera flavescens. 

Phalera flavescens , Brem. Lep. Nord. China’s, p. 14 (1853). 

Trisula andreas, Oberth. Etud. d’Ent. v. p. 38, pi. v. fig. 4. 

Yesso ( Fryer ) ; Yokohama {Fryer , Manley , and Leech) ; Hako¬ 
date, Gensan. 

293. Microphalera grisea. 

Microphalera grisea , Butl. Cist. Ent. vol. iii. p. 120 (1885). 

Ten specimens in coll. Pryer, and several collected by myself. 

Yesso {Fryer) ; Hakodate {Leech), 

294. Somera acronycta. 

Dasychira acronycta , Oberth. Etud. d’Ent. v. p. 35, pi. v. fig. 8 
(1880). 

Three examples (2 $, 1 J ), coll. Pryer. 

The insect figured by Oberthur as the <$ of this species (fig. 7) 
is D. lunulata . 

Yokohama, Oiwake {Pryer), 

295. Somera cyanea, sp. n. (Plate XXXII. fig. 5.) 

S . Primaries pale purpli&h brown, with some green and grey 
scales towards tlie base along the costa and on the outer margin, 
indistinct basal and submarginal lines fuscous. Secondaries smoky 
brown; costal margin darker. Antennae broadly pectinated. Head 
and thorax grey. Abdomen smoky brown. Under surface fuscous ; 
nerves at base of primaries thickly clothed with long hairs. 

$. Similar to male, but primaries greenish grey, and antennae 
more narrowly pectinated. Under surface, the hairs at base of pri¬ 
maries as in male. 

Expanse, 6 44 millira., J 54 millim. 

Allied to 8 . lichenia , Butl., from Borneo. 

29C. Cnethodonta grisescens. 

Gnethodonta grisescens , Stnud., Rom. Mem. sur Lep. vol. iii. p.214, 
pi. 12. fig. 11. 

A single male in coll. Pryer, takeu at Oiwake, 1885. 

Dr. Staudinger records this species from Vladivostok, Askold, 
Ussuri, and 8uifun. 

297. Peridea cinerea. 

Peridea cinerea, Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 353 
(1878). 

Some very fine examples in Pryer’s collection; I took specimens 
at Yokohama, in October. 

Yokohama {Pryer and Leech); Gifu (Pryer). 
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298. Peridea gigantea. 

Peridea gigantea, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 474 
(1877); Ill. Typ. Lep. Het. pt. ii, p. 12, pi. xxiv. fig. 6 (1878). 

One specimen in Pryer’s collection, not labelled with locality, but 
probably from Yokohama. 

Yokohama {Jonas, ? Fryer). 

299. Stauropus fagi. 

Bombyxfagi, Linn. Syst. Nat. x. p, 508; Hiibn.Bomb. pi. 8. fig. 31. 

Stauropus persimilis, Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 353 
(1879). 

A nice series in coll. Pryer, ranging in expanse from 52 millim. 
<$ to 78 millim. $ . 

Yokohama, Oiwake (Pryer). 

300. Stauropus taczanowskii. 

Harpyia taczanowskii , Oberth. Et. Ent. v. p. 59, pi. 2. fig. 5 
(1880). 

Six specimens in Pryer’s collection (no. 200 of his catalogue) 
are referable to this species. I have also an example which I took 
at Pushiki in July. 

Yokohama (Pryer) ; Fushiki, Aug., Foochau, April (Leech). 

301. Drymonia circumscriita. 

Drymonia circumscripta , Butl. Cist. Ent. vol. iii. p. 125(1885). 

This species, of which there were two examples in his collection, 
is no. 211 of Pryer’s Catalogue. 

Nikko (Pryer). 

302. Drymonia permagna. 

Drymonia permagna, Butl. Trans. Ent. Soc. 1881, p. 21. 

Three specimens from Japan. 

Tokio (Fenton ) ; Yokohama (Pryer and Manley); Hakodate 
(Leech). 

303. Dicranura vinula. 

Bombyx vinula , Linn. Syst. Nat. x. p. 499 ; Hiibn. Bomb. pi. 9. 
fig. 34. 

Dicranura felina, Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 474 
(1877) ; Ill. Typ. Lep. Het. pt. ii. p. 12, pi. xxiv. fig. 3 (1878). 

Several specimens in coll. Pryer. I bred a male, April 1887, 
from larva found at Gensan, June 1886. Mr. Butler says that his 
D. felina “ differs from both the European species iu the more 
deeply waved discal lines, and from D. vinula in its white secondaries;” 
but I cannot see that my Japanese specimens, which are identical 
with felina, Butl., differ in any character whatever from D. vinula . 
Pryer states in his Catalogue that the larva of D. felina, Butl., feeds 
on willow, and that in all its stages it agrees with 2). vinula. 

Yokohama (Pryer); Gensan (Leech) ; Europe. 
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304. Dicranura erminea. 

Bombyx erminea , Esp. Sclimett. p. 19.1, 2 (1783); Hiibn. Bomb, 
pi. 9. fig. 35. 

Cerura menciana, Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 89 
(1877). 

One female specimen taken by my native collector at Hakodate 
in June. Agrees well with examples from Europe. 

Hakodate; Shanghai, Foochau {Leech) ; Europe. 

305. Cerura furcula. 

Bombyx furcula, Linn. F. S. p. 298 ; Hiibn. Bomb. pi. 10. fig. 39. 

Cerura lanigera, Butl. Ann. & Mag. Nat. Hist. (4)xx. p. 474 
(1877); Ill. Typ. Lep. Het. pt. iii. p. 10, pi. xliii. fig. 11 (1879). 

The specimens in coll. Fryer and one 1 took at Gensan agree 
exactly with European examples of C. furcula in my collection, and 
also witli C . lanigera, Butl. 

Hakodate (Whitely); Yokohama (Pryer); Gensan (Leech) ; 
Corea (llerz) ; Europe. 

306. Cerura bifida. 

Bombyx bifida , Hiibn. Bomb. pi. 10. fig. 38. 

One example in Fryer’s collection with C. furcula . 

Yokohama (Pryer) ; Europe. 

307. Destolmia insignis. 

Vestolmia insignis , Butl. Trans. Ent. Soc. 1881, p. 19. 

Tokio (Fenton). 

308. Fentonia ocypete. 

JIarpyia ocypete , Brem. Bull. Acad. P6tersb. 1861, tom. iii.; 
Lep. Ost-Sib. p. 44, tab. v. fig. 1. 

Fenlonia levis , Butl. Cist. Ent. vol. iii. p. 129 (1885). 

Several examples, coll. Piyer. 

Yokohama, Oiwake ( Pryer ). 

309. Phragmatgecia castanea. 

Phalana-Bombyx castanea , IlUbn. Beitr. ii. Theil, p. 9 (1790); 
Esp. Schmett. p. 94. 1, 2. 

Bombyx arundinis , Hiibn. Bomb. pi. 47. figs. 200-1 (1803). 

I captured a specimen at Hakodate in August, and my native 
collector took one at the same place in June cr July. There were 
two Yokohama examples in coll. Pryer, and I have another taken 
by Mr. Andrews at Hakodate, making a total of fi\e, all males. 
* There is not the least difference between Japanese and British 
specimens. 

Yokohama, Hakodate; Europe. 

310. Tarsolepis remicauda. 

Tarsolepis remicauda , Butl. Ann. &Mag. Nat. Hist. (4) x. p. 125. 
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? =-Crinodes sommeri, Iliibn., cf. Ritserna & Butler, op. cit. pp. 

228, 274, 446. 

A battered example of this remarkable species in coll. Pryer. This 
has no date or locality ticket attached. 

Darjeeling, Borneo, Java. 

311. Gorgopis nipuonica. 

Gorgopis niphonica , Butl. Ann. & Mag. Nat. Hist. (5) iv. p. 357 
(1879). 

Two examples in Pryer’s collection taken at the foot of Ohoyama, 
near Yokohama, and one taken by tnyself at Tsuruga in July. 

Yokohama (Fryer) ; Tsuruga (Leech), 

312. Hepialus hectus. 

Pkaltena hecta, Linn. Svst. Nat. x. App. 822 ; Hiibn. Bornb. 
pi. 49. figs. 208 d*, 209$.' 

Hepialus hectus , Ochs. Schmetterl. Ear. iii. 1 Hi. 

Two examples, coll. Prver. These are identical with some 
British specimens of //. hectus in my possession. 

Yes so (Pryer). 

313. IIepialvs excrkscens. 

Hepialus excresceus , Butl. Ann. & Mag. Nat. Hist. (1) xx. p. 482 
(1877) ; Ill. Typ. Lep. Ilet. pt. ii. p. 20, pi. xxvii. fig. 7 (1878). 

Hepialus r vmulus , Butl. A. M. N. H. (4) xx. p. 482 ; 111. Typ. 
Lep. Ilet. pi. xxvii. fig. 8. 

Several specimens in Pryer’s collection, among which are both 
the forms described by Mr. Butler. I have examined these most 
carefully, and endeavoured to find some trustworthy character that 
would give specific distinction ; but hate failed to discover anything 
of the kind. Intermediates between the two forms are represented 
in the series before me, and the range of variation is not nearly so 
extensive as in some well-known species of the genus found in 
Europe, H . velleda for example. 

Mr. Pryer, who appears to have had excellent opportunities of 
deciding, was of opinion that H . crmulus and H . excrescens were 
identical. In his Catalogue there is a note on the economy of the 
species, which it may be interesting to give in extenso :— 

" Yokohama, very abundant; it emerges late in the autumn ; 
large specimens measuring 4^ to 5 inches in expanse; it is very 
destructive, particularly to imported fruit-trees, in the stem of which 
it burrows two years ; it is extremely prolific, the body of a full- 
sized female is two inches long, filled with minute eggs, which it 
scatters loosely about the tree it feeds on ; I have found it in almost 
all trees except conifers; it often attacks vines, and prefers to 
burrow in the stem of a tree to which a wisteria or other climber is 
attached. The ichneumon that preys upon this insect is a most 
extraordinary one; the body is short and oval and measures h an 
inch, but the ovipositor is 9 inches long. Expanse of wings 1 £ inch.” 
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U. excrescens is closely allied to the Indian H. pauperatus of 
Walker; some of the Japanese specimens of the former have the 
u small black-edged white spots ” and other characters of the latter. 

Yokohama {Jonas and Fryer) ; Yesso (Fryer) ; Hakodate (Pryer). 

314. PHASSUS SIGNIFER. 

Phassus signifer, Walk. Cat. Lep. Het. vii. p. 1568 (1856) ; 
Butl. Ill. Typ. Lep. Het. pt. vi. p. 30, pi. cix. fig. 2 (1886). 

Phassus sinensis , Moore, Ann. & Mag. Nat. Hist. (4) xx. p. 94 
(1877). 

Phassus herzi , Fixsen, Rom. Mem. sur Lep. iii. p. 335, pi. xv. 
fig. 3. 

A most variable species both as regards colour and ornamentation 
as well as size. In my series from Japan and Corea (which com¬ 
prises three examples from Satsuma, taken in May, three from 
Gensan, June, one Shimonoseki, July, and six coll. Pryer) there are 
specimens only 46 millim. in expanse, whilst others attain a wing 
expansion of 110 millim. Butler gives 150 millim. as the measurement 
of Walker’s type of P. signifer from Silhet. The oblique silver 
dash at end of cell is present in three examples ; but this character 
is subject to considerable modification, and although never entirely 
absent is in two examples reduced almost to vanishing point. In 
other specimens this mark is of large size, and there is another 
round or linear spot just beyond it. The silver spot nearer the 
base of primaries is also inconstant in form, and sometimes very 
indistinct. Occasionally there are other silver spots on the disk and 
at apex of primaries. 

Pryer says that at Yokohama the species emerges in the summer, 
and is rather scarce. 

Yokohama, Oiwake (Pryer) ; Satsuma, Shimonoseki, Gensan 
(Leech) ; Corea (Here) ; Silhet. 

315. Zeuzera pyrina. 

Phalana-Noctua pyrina , Linn. F. S. p. 306. 

Phalcena-Noctua tesculi , Linn. Syst. Nat. xii. p. 833. 

Bombyx cesculi , Hiibn. Bomb. pi. 47. fig. 202. 

I got a specimen at Gensan in July, and there were four examples 
(3 <$ , 1 ? ) in Pryer’s collection, one of which was taken at Fujisan 
by Mr. Maries. 

Gensan (Leech) ; Yokokama (Pryer) ; Fujisan (Maries ). 

316. Cossus VICARfUS. 

Co8Sus vicarius , Walk. Cat. Lep. Het. Suppl. p. 584 (1865). 

„ 1 took a male example at Gensan in July, and a female bred from 
a larva found in the same month at Fushiki. There were also three 
specimens in Pryer’s collection, which must have been obtained after 
the publication of his Catalogue, as he says, p. 40:—“ I have seen 
the larva of a Cossus here, but have not taken the perfect insect; 
the larvae were small, but exactly like O* ligniperda” My observa¬ 
tions of the lam coincide exactly with Fryer’s remarks thereon. 
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O. cosms is recorded by Fixsen as taken in Corea by Herz, but 
this is possibly an error in identification. 

Shanghai; Fushiki, Gensan (Leech) \ Yokohama ( Pryer ). 

317. Kodontia lurida. 

Rodontia lurida , Fixsen, Rom. Mem. sur les Lep. vol. iii. p. 346, 
pi. xv. fig. 8. 

Corea {Herz). 

318. Aroa jonasi. 

Aroa jonasii t Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 402 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 10, pi. xxiii. fig. 11 (1878). 

A fine series in Fryer’s collection. I got specimens in Satsuma 
in May, Nagasaki in June, Gensan in July, and atHakonein August. 
There is some variation in the size of the brownish discal spot; this 
is sometimes little more than a dot, and at others quite a round 
patch. The apical spot is also subject to modification, and in some 
examples assumes the form of a short stripe. In some specimens 
there are brownish spots and dots over the whole of the disk. 

Yokohama (Jonas and Pryer ); Oiwake (Pryer); Hakone, Satsuma, 
Nagasaki, Gensan {Leech). 

319. Argyris plagiata. 

Argyria piayiata, Butl. Trans. Ent. Soe. 18S1, p. 22. 

Tokio {Fenton). 

320. Argyris superba. 

Argyris superba , Butl. Ill. Tvp. Lep. Ilet. pt. ii. p. 52, pi. xxxvii. 
fig. 2(1878). 

An extensive series, the majority of the specimens taken by myself 
at Hakodate. 

Yokohama {Jonas and Pryer); Orwake {Pryer); Hakodate {Leech). 

321. Argyris suferans. 

Argyria svperans , Butl. Cist. Ent. vol. iii. p. 122 (1885). 

Problepsis discophora , Fixsen, Rom. M6m. L^p. iii. p. 348, pi. xv. 
fig. 4 (1887). 

A female example in coll. Pryer. I took a male at Satsuma in 
May, and a female at Gensan in July ; this last is remarkable for 
its large size, as it expands 58 millini. The largest specimen of the 
same sex I have from either Ningpo or Kiukiang measures only 40 
millim. in expanse. 

Yesso {Pryer) ; Satsuma, Gensan {Leech) ; Kiukiang {Pratt ); 
Ningpo. 

322. Argyris maia, sp. n. (Plate XXXII. fig. 6.) 

White. Primaries with a large pear-shaped leaden-grey blotch in 
centre of wing, but not reaching the costa, this is outlined in ferru- 
ginous, speckled with silvery-blue scales, and has a projection from 
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its inner edge about the middle, and one on its external edge 
above the middle; the lower half is bordered on each side by a 
black line and at the inner marginal extremity is a bright red spot. 
Secondaries with some irregular silver outlined ferruginous markings 
along the abdominal margin and outer half of wing. Antennae 
pectinated. Head white ; thorax and abdomen white, marked with 
ferruginous and grey. Under surface white, with a blackish central 
band and apical spot, the former not reaching the costa, and the 
latter elongated, some blackish marks along outer margin of secon¬ 
daries. 

Expanse 48 millirn. 

A single specimen taken at Gensau in July hy myself. 

323. Callictlix abraxata. 

Callicilix abraxata , Bull. Cist. Ent. iii. p. 124 (1885). 

Yesso, Nikko (Fryer), 

324. Drepana scabiosa. 

Drepana scabiosa , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 478 
(1877) ; Ill. Typ. Lep. Hot. pt. ii. p. 15, pi. xxv. %. 9 (1878). 

A nice series, coll. Pryer. I caught one specimen at Shirnonoseki 
in May. This species is \ery closely allied to D, harpaguht , Esp. 
(=sicula, Hubn.) ; but the apices are much less produced and 
there is no black nngulated line internal to the grey suhmarginal 
stripe. The discal spots of D. scabiosa are, moreover, of a different 
character. 

Yokohama (Jonas and Pryer); Oiwake (Pryer); Shirnonoseki 
(Leech); Corea (Herz), 

325. Drepana patrana. 

Drepana patrana t Moore, Proc. Zool. Soc. 1865, p, 816. 

This is no. 245 of Pner's catalogue, and there were three examples 
in his collection. 

Fujisan, Nikko, Oiwake (Pryer) ; Darjeeling. 

326. Drepana palleoltjs. 

Drepanulides ? palleolus , Motsch. Bull, de la Soc. Imp. Nat. 
Mosc. t. xxxix. p. 193 (1866). 

I took a large number of this species at Hakodate in August, and 
my native collector got a few in June and July at the same place, 
T have also one example from Hakone, and there were nine in coll. 
Pryer. 

Hakodate (Leech) ; Hakone (Smith) ; Oiwake, Fujisan, Ohoyama, 
and Yesso ( Pryer ). 

327. Drepana japonica. 

Drepana japonica , Moore, Ann. & Mag. Nat. Hist. (4) xx. 
p. 94. 

Several specimens, coll. Pryer. I took an example at Nagasaki in 
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June. The outer line terminates on the inner margin, just beyond 
the middle, and the inner line does not always reach the costa. 
Most of the specimens have a small spot at end of cell on primaries, 
but in only two specimens is there any trace of such spot on secon¬ 
daries. 

Expanse 30 to 40 millim. 

Japan ( W\ B. Pryer) ; Yokohama, Gifu ( Pryer) ; Nagasaki 
(Leech). 

328. Drepana curvatula. 

Bomhyx curvatula , Bork. Eur. Sehmett. iii. p. 400. 

Bomhyx harpagula , Hiibn. Bomb. pi. xi. figs. 42, 43 (non Esp.). 

Drepana acuta , Buti. Trans. Eut. Soc. 1881, p. 59G. 

One example taken at Gensan in June and one coll. Fryer, no. 
243; these agree exactly with my European specimens of D. 
curvatula. Another specimen in Fryer’s collection and two from 
Hakodate are very pale in colour and bear a superficial resemblance 
to D.fatcataria , but the characters of marking show them to be more 
properly referable to D. curvatula. 

Ohoyama (Pnjer) ; Hakodate (Leech). 

329. Drepana crocea, sp. n. (Plate XXXII. fig. 7.) 

<$. Yellow. Primaries suffused with reddish ; dentated basal, 
angulated central, and wavy submarginal lines purplish brown, two 
paler diseal spots; below the apex, which is much curved and 
produced, are two conspicuous black spots placed on the inner edge 
of a dark patch ; a line of blackish crescents traverses the wing, near 
to and parallel with outer margin, three of these lunules in the dark 
apical patch are edged externally with white. Secondaries yellow, 
an 8-shaped mark outlined in purplish brown, filled in with whitish, 
from this to the inner margin arc some smaller brown spots ; basal 
and submarginal lines slender and purplish brown, a series of black 
linear spots parallel with outer margin. Under surface yellow, with 
black discal and marginal spots. 

Expanse 30 millim. 

Allied to D.Jlava % Moore. 

One example, coll. Pryer. 

330. Oreta turpis. 

Oreta turpts , But!. Ann. & Mag. Nat. Hist. ser. 4, vol. xx. 
p. 477 (1877); Butl. Lep. Het. Brit. Mus. part ii. p. 14, pi. xxv. 
fig- 8- 

I did not meet with this species in Japan or Corea, neither is it 
in coll. Pryer. 

Yokohama (Jonas). 

331. Oreta calida. 

Oreta calida , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 477 
(1877); Ill. Typ. Lep. Het. pt. ii. p. 14, pi. xxv. fig. G (1878). 

A fine series, coll. Pryer, 
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The brown coloration varies in tint from greyish to laky brown ; 
both sexes have a discal series of black dots on primaries. 

Yokohama ( Jonas and Fryer) ; Oiwake, Yesso (Fryer) ; Hako¬ 
date ( Wkitely ). 

332. Orkta fulchripes. 

Oreta pulchripes , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 477 
(1877). 

An extensive series, coll. Pryer. 

There is much variation in tone of colour and definition of 
markings in this species. Some examples are dark reddish brown 
with a lilacine suffusion, others are pale yellowish brown, tinged 
with rosy lilacine, especially along the costa of primaries. Then as 
regards the linear markings, these in the darker-coloured examples 
are not very distinct; but in pale specimens they are conspicuous. 
Often the area enclosed by the transverse lines is darker than rest 
of wing, thus giving a band-like character. The costal black spots 
as well as that at external angle are not always clearly defined aud 
are often quite absent, whilst two examples have a colon-like spot 
at external angle. When the outer grey line of primaries is well 
defined, it can be traced from the outer costal spot, from whence it 
runs for a short distance towards external margin, then turniug 
sharply inwards continues its course to near the middle of the wing, 
when it curves gently and terminates on the inner margin; the costal 
extremity of yellow border of this line is sometimes placed in a pale 
apical patch. 

Yokohama (Jonas and Fryer) ; Oiwake (Pryer). 

333. Oreta calceolaria. 

Oreta calceolaria , Butl. Ann. & Mag. Nat. Hist. (4) xx. p. 478 
(1877). 

A fine series, coll. Pryer. 

In this species the reddish-brown colour of wing-markings is a 
variable Quantity. Sometimes the entire areas representing the basal 
two thirds of primaries and basal third of secondaries are reddish 
brown. The sulphur colour on the outer portion of all the wings is 
often sprinkled with dark grey dots, and sometimes a larger spot or 
two occurs at external edge of primaries. All the characters, both 
structural and ornamental, of this species are identical with those 
found in 0 . pulchripes , and the only difference I can see between the 
two insects is one of colour. 

Yokohama, Oiwake (Fryer). 

334. HYFSOMADIU8 INSJGNIS. 

Hypsomadius insiynis, Butl. Ann. & Mag. Nat. Hist. ser. 4, 
vol. xx. p. 479 (1877). 

Yokohama (Jonas). 

335. Gonophora d eras a. 

Phalcena-Noctua derasa, Linn. SyBt. Nat. xii. p. 851. 
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Gonophora deram, var. intermedia , Bretn. Lep. Ost-Sib. p. 46. 
Gonopkora derasoides , Bud. Ann. & Mag. Nat. Ilist. (5) i. p. 77 
(1878); Ill. Typ. Lep. Het. pt. iii. p. 12, pi. xliv. fig. 1 (1879). 
Coll. Pryer. 

Japanese examples of G. derasa do not differ so much from the 
type as do some European specimens in my collection. 

Hakodate (Whitely) ; Fujisan (Pryer); Corea (Herz); Amur; 
Europe. 

336. Thyatira batis. 

Thyatira batis , Treit. Schmett. Eur. Bd. v. Abth. 2. p. 162; 
Walk. Cat. Lep. Het. ix. p. 7. 

One example at Hakodate in August. Several very fine specimens 
in Pryer’s collection. All are quite typical. 

Yokohama, Oiwake, Yesso (Pryer) ; Europe. 

337. Thyatira flavida. 

Thyatira flavida, Bud. Cist. Ent. vol. iii. p. 131 (1885). 
Hakodate, Aug. 28 (Lewis). 

338. Thyatira trimaculata. 

Thyatira trimaculata, Brem. Bull, de 1*Acad. tom. iii. 1861 ; Lep. 
Ost-Sib. p. 47, tab. v. fig. 5. 

Corea (Ilerz) ; Kiukiang (Pratt) ; Amur. 

339. Thyatira violacea. 

Thyatira violacea , Fixsen, Rom. Mem. sur les Lep. vol. iii. p. 343, 
pi. xv. fig. 11 (1887). 

Corea (Herz). 

340. Thyatira pryeri. 

Thyatira pryeri, Butl. Trans. Ent. Soc. 1881, p. 172. 

One example, coll. Pryer. 

Butler says this species is closely allied to T . pudens of N. 
America. 

Japan (Pryer). 

341. Thyatira aurorina. 

Thyatira aurorina, Butl. Trans. Ent. Soc. 1881, p. 171- 
Thyatira motlendorfi , Fixsen, Rom. MtSm. s. Lep. iii. p. 351, pi. 
xv. fig. 12(1887). 

Nearly allied to T. batis, but a very distinct species, also allied to 
G. scrtpta of North America. 

Yokohama (Pryer) ; Nikko, Fujisan (Pryer) ; Corea (Herz). 

342. Cymatophora mirabilis. 

Xylina mirabilis, Butl. Ann. S Mag. Nat. Hist. (5) vol. iv. 
p. 365 (1879). 

Several specimens, coll. Pryer. 

Yokohama ( Pryer). 
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343. Cymatofhora tristis, sp. n. (Plate XXXII. fig. 8.) 

$. Pale brownish grey, sprinkled with darker scales ; two 
darker transverse lines on primaries, the outer one sharply angulated 
and deeply serrated towards costa; a dark spot on disk of secon¬ 
daries. 

Expanse 41 millim. 

One specimen in Pryer's collection without data. 

Japan (Fryer). 

344. Cymatofhora albicostata. 

Cymatophora albicostata , Brem. Lep. Ost-Sib. p. 47, tab. v. 
fig. 6. 

One example, coll. Pryer. 

Oiwake (Fryer); Corea (fferz); Amur. 

345. Cymatofhora flumbea. 

Cymatophora plumbea , Butl. Ann. & Mag. Nat. Hist. (5) iv. 
p. 357, (1879). 

Cymatophora aryenteopicta, Oberth. Etud. d’Entorn. v. p. 67, 
pi. iii. fig. 2 (188t)). 

My native collector took two specimens at Hakodate in June or 
July. There was a good series in Pryer* s collection. 

Yokohama (Leech and Fryer) ; Oiwake ( Fryer) ; Hakodate; Corea 
(Ilerz). 

346. Cymatofhora ampliata. 

Cymatophora ampliuta , Butl. Ann. & Mag. Nat. Hist. (5) i. 
p. 78(1878) ; Ill. Typ. Lep. Het. pt. ii. p. 21, pi. xxviii. fig. 1 
(1879); Oberth. Etud. d’Entom. v. p. 67, pi. »ii. fig. 2 (J880). 

I took one example of this species at Gensan in June. A fine 
series, coll. Pryer. 

Although the majority of the Japanese examples of C. ampliata 
in my collection are larger than European specimens of C. or, there are 
individuals of the former which are exactly the same size as most of the 
latter. In colour and markings of the wings the Japanese C T . ampliata 
and European C. or agree in every particular but one, and this is 
the colour of head and collar. 

Yokohama (Jovas and Pryer) ; Oiwake (Fryer) ; Corea (Herz) ; 
Amur, Europe. 

* 347. Cymatophora angustata. 

Cymatophora octogesima , Butl. (non Hiibn.). Ann. & Mag. Nat. 
Hist. (5) i. p. 78 (1878); Ill. Typ. Lep. Het. pt. ii. p. 21, 
pi. xxviii. fig. 2 (1879). 

Cymatophora angustata , Staud., Rom. M&m. s. Lep. iii. p. 231, 
pi. xvii. fig. 6. 

One example, coll. Pryer. 

Hubner's name of octogesima is the earlier one for the species fre¬ 
quently referred to as (7. ocularis , Guen. Mr. Butler's name therefore, 
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for the Japanese species, must give place to that of Staudinger. 
Cymatophora octogesima , Hiibn., is, according to Fixsen (Rom. M&rn. 
ser. Lep. iii. p. 354), represented in the Corea. 

Yokohama {Jonas and Pryer ); Corea ( Herz ); Ussuri, Askold. 

348. Cymatophora dvplaris. 

Phaltena-Pyralis duplaris , Linn. Faun. Snec. p. 352; Syst. Nat. 
xii. p. 883. 

Cymatophora duplaris, Gti6n. Hist. Nat. Noct. i. p. 17.10; Walk. 
Cat. Lep. Het. ix. p. 12. 

One example, coll. Pryer (no. 655). 

Japan {Fryer) ; Europe. 

349. Cymatophora arctipennis. 

Xylina arctipennis , Butl. Ann. & Mag. Nat. Ilist. (5) i. p. 198 
(1878) : Ill. Typ. Lep. Het. pt. iii. p. 17, pi. xlv. fig. 3 (1879). 

I obtained this species at Nagasaki in June. A fine series in 
Pryer’s collection. 

Yokohama {Fryer) \ Nagasaki {Leech). 

350. Cymatophora punctigera. 

Cymatophora punctigera, Butl. Cist. Ent. vol. iii. p. 131 (1885). 

Five specimens, coll. Pryer (no. 651 ). 

This species is nearly allied to C. ruficoltis of Europe, but, although 
the primaries are longer, it may only be a form of that species. 

Yokohama {Fryer). 

351. Cymatophora (?) maxima, sp. n. (Plate XXXII. fig. 9.) 

Greyish brown tinged with violet, base and oblique dash at apex of 
primaries whitish, the former marked externally with yellow; an in¬ 
distinct denticulated pale submarginal line ; on the disk two tufts of 
raised whitish scales represent reniform and orbicular stigmata, there 
are also two series of indistinct blackish dots seated on the ncrvules. 
Secondaries yellowish grey, with a faint central band. Antennae 
yellow'-browu; head and collar dark brown, the latter edged with 
black, thorax whitish grey ; abdomen fuscous. Under surface 
uniform whity brown. 

Expanse, 66, J 72 millim. 

An example of each sex, coll. Pryer. 

Oiwake (June or July) ; Fujisan {Fryer). 

352. Poi.yploca ornata, sp. n. (Plate XXXII. fig. 10.) 

Primaries; ground-colour greyish brown, browner along the base 
and costa; a series of dark wavy lines forming a broad band, the in¬ 
ternal border of which is curved and sharply serrated, and the outer 
elbowed below the subcostal nervure, and indented above the inner 
margin; central fascia greyish white towards the inner margin, 
bordered externally by a blackish double line deeply angulated to¬ 
wards the outer margin, followed by a dark serrated line, and a 
Proc. Zool. Soc. —1888, No. XLIV. 44 
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fainter submarginal dentated line curving from the apex of wings to 
the outer margin ; a series of black linear marks along the outer 
margin; three tufts of raised black scales, one forming n basal dash, 
the second representing the orbicular stigma, and the third, which is 
edged with whitish, the reniform stigma. Secondaries fuscous brown, 
darker towards the margins. Head and palpi greyish brown, collar 
and antennae light brown, thorax greyish brown, abdomen fuscous 
brown. Under surface pale fuscous grey, darker towards the margins, 
fringes checkered with darker, four black dots along the costa 
towards the apex of primaries. 

Expanse 38 miilim. 

Var. uni color. (Plate XXXII. fig. 10 a.) 

Barker than the type and without any trace of the central fascia, 
the only markings noticeable being the basal dash and the sub¬ 
marginal bands. 

The type may be compared with P. albidisca, Moore (P. Z. S. 
1888, p. 299), from which it differs in the absence of any greenish 
tinge, different angulations of transverse lines, and larger size. 

A long series in coll. Piyer without locality. 

Uithoma affineola, Brem. 

Notodonta trepida. 

Onethocampa processionea, L. 

These species are recorded from Japan by Motschulsky, but have 
not been subsequently received from there. 

Bombyx flaveola, Mot sell. 

Bomijyx fuscata, Motsch. 

Dkepanuudes? kufulus, Motsch. 

I have been unable to identify these species; they may possibly 
have been redescribed subsequently. 

DESCRIPTION OP THE PLATES. 

Plate XXX. 

Fig. 1. Sphecia romanovi , p. 591. 

2. - jixacni , p. 591. 

3. tiempteron fertile, p, 591. 

4. Mgeria month, p. 592. 

5. Member ia per nix. p. 592. 

ft. Procrib ftm a, p. 595. 

6 a. Neuration of fore wing of ditto. 

7. Procrh 7iigra t p. 595. 

7 a, Neuration of fore wing of ditto. 

8. Northia diroe, p. 596. 

9. - cybele , p. 596. 

10. AarhiuH japonicus , p. 598. 

11. (Eonhtis nigricosta , p. 598. 

12. Lithonia japonica, p. 600. 

13. - coreana, p. 600. 
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Fig, 14. Miltochrisia butleri, p. 603. 

15. Euyoa ? obscura, p. 604. 

16. Strcia macu/afa , p. 605. 

17. Nola minatalis , p. 607. 

18. Heterogenea fulgens, p. 600. 

50. Northia tenuis, Butl., neu ration of primary, p. 596. 

20. - sinensis, Walk., neuration of primary, p. 505. 

Plate XXXI. 

1. Epicopeia simufans , p. 611. 

2. Scudyra miusfa f p. 614. 

3. Spilosoma bisect a, p 618. 

4. lit ref a pi untosii, p. 620. 

5. Art a xa pul ocrea, p. 623. 

6. Cha'rot riche slaudingrri, j). 624. 

7. Orgyia thgelino , Butl., £ ; 7 a, sonnapterous p. 626. 

8. Limantria ulbofascia, p. (>211. 

0.- aurora , var. fuse a, p. 620. 

11). Oeneria farm , p. <>31. 

11. Rosama cinnamomea , p. 637. 

12. Lota friangulalts, p. 608. 

Plate XXXII. 

1. Edema nivduiea, p. 638. 

2. l)rg mania maid eg t, p. 630. 

3. - -delta, p 640. 

4. Dafanoidcx upproximans, p. 636. 

5. So,nero eyancu , p. 642. 

6. Argyris main, p. 647. 

7. Drepana crocea , p 640. 

8 ( ymatitphora frisfis, p 652. 

0.- maxima, p 653. 

10. Polyploea or nut a, p. 653 ; 10 a, var. untcolor, p. 654. 


4. Remarks on the Numbers and on the Phylogenetic 
Development of the Remiges of Birds. By Hans 
(jadow, Pli.D., M.A., F.Z.S., Strickland Curator and 
Lecturer on the Advanced Morphology of Vertebrata 
in the University of Cambridge. 

[Received November 30, 1888.J 
Part I. 

The number and size of the primaries or metacarpo-digital quills 
have been examined by various ornithologists (Cones, Gerbe, Jeffries, 
Wallace 1 ), and have often been used as taxonomic characters. 


1 Principal Literature referred to in this Paper . 


Nitssscij, 0. L. System der Pferylographie. Halle, 1840. 

Sundsivall, 0. J. “ On the Wings of Birds.” Ibis, 1886, pp. 389 4;i7. Trans¬ 
lated from the Swedish original in Kongl. Veknskaps-Akad. Handiingar, 
1843. 


Wal&ack, A. R. “ On the Arrangement of the Families constituting the order 
Passeres.” Ibis, 1874, pp. 406-410. 


44* 
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especially in the Order of Passeres. The statements hitherto pub¬ 
lished are, however, not always in harmony with each other, and 
moreover are not free from mistakes. 

Considering that the results yielded by a renewed and more 
comprehensive examination of the points in question may possibly 
influence the systematic position of some genera or even subfamilies, 
I submit the following tables (pp. 658-664) for the acceptance of 
the Zoological Society of London. They contain the results of some 
investigations which I have recently made. Many of the specimens 
examined were fresh or had been preserved in spirits. Of many 
species several specimens have been examined, in order to exclude 
doubt, which occasionally arises, in the cases of moulting or imper¬ 
fect or very small birds. 

The remarks which I have to offer are scanty, not only because 
the whole matter is rather dry, but because I have abstained from 
testing the taxonomic value of the arrangement of the terminal 
primaries by correlating their features with other known characters. 
At any rate the following tables show such considerable variations 
of the terminal quills within the limits of avowedly closely allied 
genera and subfamilies, that we ought to refrain from generalizations. 
The same remark applies to the presence or absence of the fifth cubital 
quill. Although this character was discovered by Gerbe in 1877, 
and has lately been rediscovered by Wray, it remains still unex¬ 
plained, young birds not throwing any light upon the question. The 
presence of this fifth quill is indicated by a -f, its absence by a — 
in the accompanying tables. The other columns contain the total 
number of primaries, and the way in which this number is composed 
of metacarpal and the various digital quills. 

The most important result is evidence of the gradual reduction in 
number of the functional quills. With the exception of Strut hio 
and the Spheniscidce, the number of primaries or rnetacarpo-digital 
quills varies between 12 and 10. Amongst the birds which possess 
12 primaries, the Fodicipedidse, many Pelargi, and Rhea possess 7 
metacarpal and 5 digital quills, whilst Apteryx has 8 metacarpal and 
only 4 digital quills. In all other birds the reduction from 12 to 11 
is due to the reduction from 7 to 6 of the metacarpal quills. Abdimia 
stands alone with 7 metacarpals, and only one quill carried by the 
second phalanx of the second digit. The 11th or terminal quill is 
never fully developed and hardly functional ; it is invariably much 
shortened, and is hidden between its upper and lower covert; not 

Couks, E. “On the Number of the Primaries in Oscinos.” Bull. Nuttall 
Ornith. Club, i. (1870), pp. 0(M»3. 

GintBE, Z. “Sur les plumes du vol el leur m ue." Bull. Soc. Zool. Franco, ii, 
(1877). pp. 289 290. 

Jepkkifs, J. A. “On the Number of Primaries in Birds.” Bull. Nuttall 
Ornith. Club, vi. (1881), pp. 0-11. 

Wray, R. S. “On some Points in the Morphology of the Wings of Birds.” 
Proc. Zool. Soc. 1887, pp. 340-357. 

Fuehbiungek, M. Untersuehungen zur Morphologie und Systematik der Vogel. 

Amsterdam, 4°, 1888. 

Baiiu>. Review of North-American Birds. 
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unfrequently it is shorter and weaker than its upper, often very 
stiff covert. In some birds, e. g . in certain Fulicariae and in the 
Passeres, the 11th quill is very tiny indeed, or it is altogether absent. 
In this case, however, tlie upper covert is present as an apparently 
supernumerary feather, provided that the 10th quill is not likewise 
much reduced. The 10th primary shows every intermediate stage 
between the largest possible development, as in Laras and (' ypselus , 
and a very degenerate condition, as in many of the so-called Oscincs 
novempennatae. In the latter birds it was first properly recog¬ 
nized as a true primary by Baird, in his ‘ Review of American 
Birds/ In all cases the ieduction from 11 to 10 primaries is 
brought about by the reduction at the terminal end of the wing. 

The reduced terminal quill occasionally assumes the shape and 
coloration of its lower covert, and does not agree with the other 
prirnaiies nor with its upper co\ert, as one might be predisposed to 
think would be the case. In Neophronpercnopterus , for instance, the 
11th quill is more than 4 centim. long and quite white like the lower 
wing-co\erts, not black like the upper coverts and the other prima¬ 
ries. The same is the ease with Grus leucogeranus. The terminal 
or 11th quill of Oriolus is very small, and yellow like the lower wmg- 
coverts. In Rupicola it is very tiny, reddish like the lower coverts, 
and hidden by a very stiff upper covert of 1 centim. in length. This 
is one of many cases m which the 1 ith upper covert is longer and 
much stronger than its primary quill, so that it even acts as a sub¬ 
stitute for the latter. 


Passeres . 

It is hardly necessary to mention that there are numerous transi¬ 
tional stages which connect the four groups A, B, C, I) into which 
Wallace has divided the Passeres. There can be no doubt about 
the fact that the reduction of the 9th and l()th primaries has taken 
place in the various families independently ; identical conditions of 
the terminal quills do not therefore necessarily indicate relationship. 
Some Alaudidse belong to Group D according to the state of their 
primaries ; Lanius minor differs strikingly from all the other Laminae. 
The Vireonince are probably now in an unsettled state, to judge from 
the variable relative size of their terminal quills. Heteralocha does 
not agree witli the Sturnidee. 

The gradual diminution of the 10th primary can well be studied 
in Group D. 

In some cases there might be some doubt whether the little terminal 
feather in question is in reality a primary, but this can easily be 
settled by the presence of the corresponding upper covert. Moreover 
there are many eases in which this primary is still longer than its 
covert. When the 10th or 11th quill is much shortened, the 
corresponding lower covert is absent iu the Passeres. The Alaudidae 
prove that the l()th quill is capable of being shifted dorsalwards, so 
that it becomes enclosed between the outer vane of the 9th primary 
and the 10th upper covert, instead of being situated freely visible 
below and in front of the 9th primary; when seen from below, it is 
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hidden by* the outer vane of the 9th primary. This shifting explains 
the conditions which are the rule amongst the birds of Group D. 
The 11th primary undergoes a similar dislocation in a more marked 
degree. 


Group A.—With 10 long primaries. The 10th quill is, with few 
exceptions (e. g. Hylactcs), very little shortened, and partakes 
of the formation of the tip of the wing. The 11th quill is 
frequently present, although small and hidden. When it is 
absent, at least its upper covert is present as a stiff and well- 
developed little feather. 

To this group belong all the Passeres non-oscines. 


Xlth quill. 


I. PSKUDOSCrNKS 


Menura . 1*5 cm. long. 

Atrichia. Tory bio all. 


II. Desmodactyu... 


Euryhrmus , 
Calyptomcna. 


+ 


i 

1 Wings rounded off; the llthj 
l quill and its upper covert arc* 
I Boft and broad. j 


III. OUGOMYODf ... 


Pitta . 

Philepitta . 

Xenicus. 

Pipra. N 

Rupicola (1). 

Tityra(2) . 

Metopia. )■ 

Quorula. 

Xiphulena. 

Cotinga. / 


+ 


IV. TfiACHEOrilOHJE 


PyroderuB.' 

Hadrostomus. 

Lipaugus . 

Ampelion . - 

Phibalura . 

Phoenicocoreus (3)... 

Phytotoma. j 

Tyrannus .. 

Milvulus. 

Pitangus. 

Formicariidce. 

Furnariid» . 

Pteroptochidaj (4),.. * 
Dendrocolaptida? ... 
Conopophagidai. y 


H— 


(1) livplcola , $. The 10th pri¬ 
mary is somewhat shortened 
anil suddenly narrowed near 
its end. 

(2) Tttifra, S- The 0th primary 
is much unrrowed, and con¬ 
siderably shorter than either 
the 10th or Nth. In T. braai • 
lieusis it is only half the length 
of the neighbouring quills. 

Young males and females have 
their quills regularly developed. 


(3) Phanicocmvs, The 7th 
primary is suddenly narrowed 
at its distal portion, mid con¬ 
siderably shorter than the 
neighbouring quills. 

(4) Hylartto differs from the 
Pteroptochidas in its rounded- 
off wings; the 30th primary 
is short, the 11th is absent, 
but its upper co\ert is still 
present. 
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Group B.—With 10 distinct, functional primaries. The 10th is 
always considerably shortened and, as a rule, hardly reaches to 
one third towards the tip of the wing, rarely halfway towards 
the tip, as in the Corvidae. 

A small llth quill is frequently present, but almost invariably 
hidden between its upper covert and the 10th primary. Where 
the J 1th quill is absent, its covert is not always present. This 
indicates a further reduction of the quills in comparison with 
the wing of the non-oscinine Passeres. 

To this group belongs the majority of the so-called Oscines decern- 
pennatae, which correspond with Wallace’s series of Typical or 
Turdoid Passeres. 




XTth 

prim. 

Xth 

upper 

covert. 

j 

Size of the terminal j 

primary. j 

Cor v idle. 

Fregilua. 



17 cm. long. 


Monedula . 

i 



Conus . 



About 1*2 cm. long. 

! 

In Strepera 12 cm. long, and 
somewhat shorter than its 
upper covert. ; 

In fractious and Gymnorhina 
very small and occult. 

Very tiny, shorter than its 
upper covert. 


Gvmnorhina. 

Strepera. 

• + 

4- 


Cracticua . 


Oriolidie. 

Manucodia.1 

Garrulus .j 

Cyanocitta.j 

Oriolus . 

Sphecothereg. 

Mimetft. 

■ + 

4* 

+ 

Dicrurida?.. 




Prionopida) . 

Collyriocinela . 

Euryceros. 

- 

- 

i 

Carapophagidse. 

Grauealus. 

4- 

4- 


Turcudas. 

Sylvia. 

T 




lurdua ... 

- 


j 


Saxicola. 

| 



Muscicapida. 

Malurus. 


4. 

! 

Ximeliidffi. 

Hypsipetes. 


1 

+ 

! 


Pycnonotus . 

PomatorhinuB . 

Malacoeercus. 

Phylloruis. 

‘ + 

+ 

In P. hyardi 1 cm., in other, 
species often short. 

In Pomtorkhm and Malaeo- 
cm us more than I cm. in 
length. | 


Orattsropus. 

— 



Liothrix. 



Upper llth covert extremely 
small. 


Accentor . 




Sialia.. 




Troglodytes . 

Cinclufl . 
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Group B (continued). 


Xth 

Xlth upper 
prim, covert. 


Size of tbe terminal 
primary. 


Laniidae. 


Parus. 

JEgithalus... 

Chamiea. 

Parisoma ... 
Certhiparus 
Orthonyx ... 

Vtreonina. 
Cyclorhis ... 

Vireo. 

Vireosylvia 


PachycephaUfue. 

Pacbyoephala . 

Falcunculus . 

Oreoica .j 

Eopsaltria.! 


Lamina, 

Lauius . 

Urolestes .. 
Laniarius .. 
Telophonus 


Certhioinorpbaj., 


Cinnyrimorphie 


Oerthia. 

Olimacteris . 

Sitta . 

Ifectmniida . 

Meliphagida. 

Proethemadera. 

Acanthocbtrra . 

Tropidorhynuhus... 

Xantbomyza. 

Ptilotis . 

Myzomela. 



10th primary of Chamm more 
than 3 cm. m length. 


Tbe size of tbe 30th primary 
varies \ery much. In 
Cyclorim it is reduced to 
only one half of tbe length 
oftfieOth; in l treo aulifitm 
it i.s hardly 2 cm. long, 
whilst in J irevMjlvia it is 
frequently reduced to a 
small, pointed feather of 
1 cm. in length. 

Eopsaltrla seems occasionally 
to possess an upper lltb 
covert. 

The 11th primary is very 
distinct,; only m L. minor 
it is absent, but its upper 
covert is present. In 
L. minor alone the 10th 
primary is much short¬ 
ened, and the tip of the 
wing is formed by the 0th. 
All the other Lamina* 
have rounded-off wings, 
and the lOtli primary is 
the length of the 0th. 

Including Prowervp*. 

The 11th primary is generally 
v cry small, its upper covert 
is perhaps occasionally 
absent. 
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Group C.—Transitional group from B to D, comprising the Stur- 
‘ noid Passeres of Wallace. The numerous and considerable 
exceptions destroy the validity of this group. General charactei s 
are:—10 distinct primaries; the 9th is long and helps to 
form the tip of the wing. The 10th primary is considerably 
shortened. The ) 1th primary is lost completely, hut its upper 
covert is still present; the latter is, as a rule, very small, < \cept 
iu Ileteralocha , where it reaches a length of l\ r > ccntini. 



i Ploceida: 


Textor . 

4.1 ! 

Jlj phantom is . 

. 2-;» 

(Jhcra. 

... . ; 2-1 

Ploeeus orjx. 

. 1*2 


I . o 

-inamar.j r8 

Sfurnida* ...jSlurmis. 1 5 

i Aeridnthcros tnsti*. 2 5 

j Graenla . 30 

i I Wi lorn is. 1 li o 

1 lletemloeha. 9 0 


Artamidaj 

Alaudida* 


Artamus. 

Alauda arvensis . 

-culnudra . 

Otocorys alpcstris. 

-bilopha.. 

Certhilauda bifasciata 

Pyrrlmlauda. 

Mirafra. 


2-25 

0‘8 

1 1 
0 7 
07 
23 
1*7 
30! 


Calandreila brachydactyla ... 0*8 

i 


, The 101b primary in Hyphcmtomi* 
is 3 tunes longer than its upper 
; covert. Tr«i<v*» of the lOtb pn* 

I mar} are present besides a diBtinet 
11th co\ert. 

j P. muru/ur , 11 lb prim.ary twice the 
length of its covert. 


Wings much rounded : tips formed 
by the 5th and Oth quills. 


i \ Stiff and not occult, smaller than 
1 j its covert. 

j Occult, between its covert anil the 
outer vane of the 9th primary. 

J Quite visible, not bidden. 

1 With broad and soft >ones. and con¬ 
siderably longer than its covert. 
Smaller than its covert; shifted 
• dorsalh and hidden by the outer 
! vane of the 9th primary. 
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Group D.—-With only 9 functional primaries. The 9th quill always 
partakes of the formation of the tip of the wing, and is fre¬ 
quently the largest of all. The 10th quill is, as a rule, reduced 
to a tiny feather, which is hidden between the 10th covert and 
outer vane of the 9th quill. This hidden portion is always 
assumed by the 10th quill, even when it is still tolerably well 
developed, as in the Hirundinidse and in the Icteridse, L e, 
in birds in which it is stated to be absent by most ornitholo¬ 
gists. The 11th upper covert is frequently present. 

To this group belong the so-called “Oscines novem-pennat8e, ,, 
corresponding with the Tanagroid Passeres of Wallace, and 
with tiie section Fringilliforrnes of the Cat. Birds Brit. Mus. 


Length of l 
10 th primary j 
in cm. 


Dicieidtt . 

Hirundinidae ... 

Ampelidae. 

Mniotiltid® . 


Motacillid® 


Dicseum.i j „ 

1’ardalotiM.|| very small. 

Hirundo. j 1-1*3 

Progne . j 1’8 

Plmmopepla nitens].. 

Mniotilta . 

Bondrceca. 

Parula .| ^ 1*0 


Seiurus 


Motacilla 
Authus .. 


Grallina... 

Ilcmcurus 


0 * 8 - 1-0 

2-4*0! 


Coerebidffi 


Tanagridae 
Icterida... 


Fringillidse 


Ccoreba. 

Diglossa. 

Drepanis ....... 

Tanagra. 

Pyranga. 

Icterus.. 

Caaeicua., 

Quiscalua major 
Fringilla Calebs 
Coccothraugtes 
Panurua........... 


0 * 8 - 1‘0 


0 * 8-10 


1*3 

30 

1*0 

10 

1*2 


Ampelis with 11th upper covert. 
Phaimpepk ; 10th primary almost 
i the length of the Oth; 10 th 
upper covert absent. 


10 th primary very fine and 
pointed, of about the same 
length as its covert. Tip of w ing 
formed by the 9th primary. 

10 th primary quite free and 1 
functional; tips of wing formed 
by 8 th~ 0 th; 11 th upper covert 
present. 


10 th primary very fine and occult.| 
10 th primary stiff and narrow, j 
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Part II. 

A few Remarks on the Phylogenetic Development of the Remiyes . 

Mr. Wray has shown that the one or two rows of greater under 
wing-coverts, SundevaH's “ tectrices averssc,” were originally situ¬ 
ated on the dorsal side of the wing, like the remiges themselves, and 
that the two hinder series of feathers gradually, during the growth of 
the embryo, are pushed into the ventral side of the wing* This is 
probably due to the greater development of the remiges proper, and 
to the formation of the fascia tendinea, which connects the basal 
portions of all the remiges with each other. 

Since this interesting discovery has been made, it is easier to un¬ 
derstand the relations between the remiges and greater under wing- 
coverts in the Ratitas and Spheniscid®, and moreover to arrive at a 
possible explanation of the phylogenesis of the remiges from a general 
point of view. 

Struthio possesses 20-23 cubital and 16 metacarpo-digital remiges. 
Of the primaries, 8 are carried by the metacarpal bones, one by the 
remnant of the third finger, 4 by the first, and 3 by the second 
phalanx of the second finger. There is only one series or row of 
greater under wing-coverts. 

Rhea has only 12 primaries, like certain Carinate birds. The total 
absence of greater under wing-coverts is probably due to their de¬ 
generation. 

Spheniscidce .—Fiirbringer draws attention to the fact that in the 
Spheniscidse there are more than 30 rows of little scale-like feathers 
on the dorsal and on the ventral aspect of the wing, i. t\ a greater 
number of rows than there are present in any other bird, even all 
the median, lesser and marginal coverts included. The largest of 
these feathers are not, like in other birds, the most ulnar series, but 
the last but one series on the hand, and the second and third last 
dorsal rows of the forearm. Each of these rows contains 25-27 
feathers on the arm, and 35-36 on the hand. Fiirbringer rightly 
hints at two possible explanations of this exceptional condition. 
Either that the Spheniscidee have lost all their true primaries, which 
they possibly originally possessed, and that this row of 36 feathers 
does not represent primaries at all; or perhaps that only every third 
feather represents a primary, although now degenerated, whilst the 
other 24 feathers are modified down-feathers. However, neither of 
these two assumptions is supported hv facts. That the number of 
feathers in one row amounts to 36, t. e . three times the number of 
primaries of certain other Carinate birds, is most probably an acci¬ 
dental coincidence ; otherwise one might assume that of every three 
feathers of the Penguins, one had become a primary and the other 
two had been transformed into tectrices avers®. 

I find that in a large specimen of Aptenodytes pennanti there 
are no tectrices avers®, all the feathers of the ventral aspect of the 
wing looking ventralwards with their convex surfaces. This circum¬ 
stance suggests the assumption that in the Penguins no rows of 



666 DR. a. GADOW ON THK REM ICES OF BIRDS. [Dec. 18, 

feathers have been turned ventralwards around the posterior or ulnar 
margin of the wing, and that these birds have retained a primitive 
condition. If we mark the last dorsal posterior series of the Pen¬ 
guin’s potential primaries with A, then A will in Slruthio represent 
the only existing series of greater under coverts, whilst the primaries 
of Struthio have to be marked B. This series B has overgrown the 
series A, as is already indicated by the fact that in the Penguins the 
last but one series, viz. B, contains somewhat larger feathers. Lastly, 
in the majority of Carinatse A and B represent the larger under 
coverts, and the series C, i, e. the third last of the Penguins, has been 
developed into the series of primaries, whilst series D forms the upper 
larger wing-coverts. 

This would mean of course that the Penguins retain a condition 
which in other birds is referred to their embryonic life, whilst Struthio 
represents an intermediate stage, provided, hovrever, that in Struthio 
no secondary reduction from several to one series of under wing-coverts 
has taken place. Such a reduction I assume in Rhea , and likewise iu 
the Oscines, which possess only one row of larger under wing-coverts. 
However, Mr. Wray has shown that Struthio shows various conditions 
which in the Carinat© are repeated during their embryonic growth 
only. 

Unfortunately, about the embryonic development of the Penguin’s 
wing we know nothing; we cannot explain either the enormous 
number of series of the wing-feathers nor the number of the feathers 
in each series; we have to look upon them as the result of special 
modifications. There is no reason why the skin of the wing should 
not develop any number of feathers. Concerning the cubital quills, 
we know that their number increases with the length of the fore¬ 
arm, the additional increase in number taking place in the region of 
the elbow. 

Archaeopteryx does not throw much light upon the question. It 
possessed 6-7 primaries, most of which were carried by the third me¬ 
tacarpal and by the third finger. The number of cuhitals was 10. 

The first Reptile-like Birds probably possessed a rather uniform 
covering of feathers on their wings. The feathers of the under 
surface were soft, more downy, those of the upper surface stronger and 
smoother. The first feathers which grew out stronger and larger 
were those on the upper hinder margin of the forearm ; this resulted 
in a protection of the sides of the body, and in the possibility of 
these feathers being occasionally used as a parachute. Natural selec¬ 
tion preserved and improved these advantageous acquisitions, in a 
similar way as the scales on the hinder margin of the “fins” of 
Turtles are elongated And flattened out. Later on the elongation 
and strengthening of the posterior marginal feathers extended over 
the metacarpus and over the fingers, which at this stage were still 
free find not anchylosed with each other. If these ancestral birds 
possessed a cutaneous patagium, this was gradually restricted to the 
proximal region between arm and trunk, where no remiges are 
developed. Such a structure might have iuterfered with the folding- 
up of the wing. 
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The first finger had already inherited from the Reptiles a tendency 
towards shortening ; it remained therefore outside the series of the 
other fingers, and partook of the formation of the wing to a small 
extent only. The next two metacarpal bones and those of the second 
finger became elongated and thus anchylosed, because of their contem¬ 
porary and one-sided use. The other bones of the middle hand and 
other fingers were reduced in size and number, since the newly gained 
and much strengthened axis necessitated their presence no longer; 
moreorer a fully developed third, fourth, and fifth finger would have 
much interfered with the folding of the wing, which is effected by a 
strong abduction towards the ulnar side. Purely mechanical reasons 
caused the primaries to grow into quills stronger and larger than the 
secondaries. In the embryos of many birds the remiges of the fore¬ 
arm appear earlier and for some time grow more rapidly than those 
of the hand, until they are overtaken by the primaries; thus they 
still repeat their phylogenetic development. 

After the reduction and partial anchylosis of the skeleton of the 
hand has once taken place it is impossible to redevelop the lost lingers 
and to free or separate the anchylosed metacarpals again. The wing 
of the Ratita* does in no way differ from that of the typical Carinatae. 
Ffirhringcr concludes therefore rightly that the present Ratitee are 
the descendants of birds which once possessed the power of flight. 
Now their remiges are soft, or, as in Casuarius , have partly lost their 
vanes, but such soft quills could never have caused the anchylosis of 
the hand-skeleton. The relatively very considerable size of the 
whole anterior extremity of Ostrich embryos is an additional support 
to this view. In a sirnilnr way the length of the humerus of the 
Eocene Palaeuiyptes is a weighty reason against the separation of 
the Penguins from the other Carinatae. 



APPENDIX 


LIST OP ADDITIONS TO THE SOCIETY’S MENAGERIE 


DURING THE YEAR 


1888. 

Jan. 2. 1 Vulpine Phalanger (Phalangista wlpitta), fj>. Born in the 
Menagerie. 

1 Naked-footed Owlet {Athene noctua). Presented by the Rev. 

Basil Wilberforce. 

9. 1 Water-Rail (Kalins aquatieus ). Presented by Mr. G. J, 
Payne. 

11. I Egyptian Vulture (Neophron permoptemx). Received in 

Exchange. 

12. 1 Mexican Deer (Cariacus mexicamts) ), $ . Presented by George 

Anderson, Esq. 

1 a. 2 Common Peafowl (Pavo cristatus), 2 <j>. Presented by Richard 
Hunter, Esq. 

14. 2 Black-headed Gulls {Larue ridibundus). Presented by Thomas 
A. Cotton, Esq. 

17. 2 Viscachas (Lagostomus trichodactylus). Born in the Me¬ 

nagerie. 

2 Snow-Finches ( Montifrinoilla nivalis). Presented by Lord 

Lilford, F.Z.S. 

2 Cockateels (Calopsitta nov&-holla9idiee). Presented by the 
lion. Stormont Finch-Hatton. 

2 Pale-headed Parrakeets ( Platycercu* pallidiceps ). Presented 
by the Hon. Stormont Finch-Hatton. 

18. 4 Barbary Turtle-Doves (Turtur risorius). Presented by John 

Biehl, Esq. 

1 Moorish Gecko (Tarentola mauritanica). Presented by J. G. 
Warburg, Esq. 

19. 2 Herring-Gulls (Lams argent afus). Presented by Thomas A. 

Cotton, Esq. 

20. 1 African Buzzard (Buteo dese riorum). Presented by Sydney 

IL Carr, Esq. 

22, 1 Common Barn-Owl (Strix flammed). Presented by Hugh 
Bromley, Esq. 

2*3. 1 Vulpine Phalanger (Phalangista wlpma), <£• Born in the 
Menagerie. 

25. 8 Egyptian Cobras (Naia hqje). Presented by Capt. W. G. 
Burrows. 
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Jitn. 2d. 3 Cerastes Vipers ( Vipera cerastes). Presented by Cftpt. W.G. 
Burrows. 

2 Hissing Sand-Snakes ( Psammophis sibilans). Presented by 
Capt. W. G. Burrows. 

1 Clifford’s Snake ( Zamenis cliffordi ). Presented by Capt. W. 
G. Burrows. 

1 Egyptian Eryx {Eryx jaculus). Presented by Capt. W. G. 
Burrows. 

1 Blunt-nosed Snake (Dipsas obtusa). Presented by Capt. W. 
G. Burrows. 

21 Horrid Rattlesnakes (Crotafus horridns). Born in the Me¬ 
nagerie. 

26. 2 Poe I I oney-ea tors ( Prostkemadera no vee-zealand ice ). Presented 

by Capt. Brabazon J. Barlow, s.s. 'Tamil.' 

27. 1 Brazilian IIangnest ( Icterus jama teal). Presented by George 

I). Movce, Esq. 

2 *. 1 White-headed Sea-Eagle (Haliaet.us Icitcocephalus, jr.). Pre¬ 
sented by George M. Johnston, Esq. From Newfound¬ 
land. 

29. 1 Pike (Esox Indus). Presented by F. Godden, Esq., F.Z.S. 


Feb. 2. 1 Fulmar (Fulmarns glacial is). Presented by II. M. Upcher, 
Esfj., F.Z.S. From the coast of Norfolk. 

1 Jnrdme’s Parrot (Pyocephalus gulielmi). Received in Ex¬ 
change. 

4 . 1 Red-winged Parrakeet (Aprosmictus erythropterus). Pre¬ 
sented by the Hon. Stormont Finch-11 at ton. 

8 Peaceful Doves (Geopelia tranquilla). Presented by the Hon. 
Stormont Finch-llat,ton. 

(». 2 Coekuteeis ( CalopsiUa nory-hollandicc). Deposited.^ 

1 Pluto Monkey (( 'crcopitb'cus pinto). Received in Exchange. 

1 Antarctic Skua (Stercorarius antardirus). Received in Ex¬ 
change. 

7. 1 Indian Desert Fox {Cam's leucopus), Deposited. See P. 

Z. S. 18fS, p. 140. From Bussorali. 

10. 1 Common Boa (Boa constrictor). Presented by Leopold Field, 
Esq. 

1 Royal Python {Python regius). Presented by Leopold Field, 
Esq. 

1 Indian Python {l)/thon mol unis). Presented by Leopold 

Field. K*q. , , _ .. 

2 West-African Pythons (Python sebce). Presented by Leopold 

Field, Esq. 

13. 1 Bonnet-Monkey (Macacus sinicus ), ?« Presented by 11. 

Austin Clow, Esq., F.Z.S. 

2 Rhesus Monkeys (Macacus rhesus ), 2 J. 1 resented by 11. 

Austin Clow,"Esq., F.Z.S. . T1 

1 Alpine Marmot (Ardomys marmotta ), $?. 1 resented by li. 

Austin Clow, Esq., F.tf.S. , . 

1 Vulpine Phalanger ( Phalangista vulptua\ c? • Presented by 
II. Austin Clow, Esq., F.Z.S. 

14. 2 Common Gulls [Larus canus). Purchased. 

1 Block-headed Gull {Larus ridibundm). Purchased 

15. 3 Esquimaux Dogs (Canis fanulians). 1 resented by W. 1. 

Tommy, Esq., F.Z.S. , c 

4 Parrot Finches (JEn/thrw a psittacea). i urchased. See 
P.Z.S. 1888, p. 140. 
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Feb. 15. 4 Alpine Accentors (Accentor alpinus ). Presented by tbe Lord 
Lilford, F.Z.S. 

10. 3 Derbian Wallabies (Halmaturus derbianus). Presented by 
Lieut. C. M. Hepworthj lt.N.R. 

4 Oereopsis Geese ( Cereopm novss-zealandia). Bred in tbe Me¬ 

nagerie. 

17. 4 Lion Marmosets (Midas rosalia ). Purchased. 

1 Eyra (Felts eyra ). Purchased. 

18. 1 Cardinal Grosbeak ( Cardinalis virginianus). Presented by 

Mr. Ayerst. 

21. 1 Common Wolf (Canis lupus), £. Received in Exchange. 

2 Suricates (Suricata tetradactyla). Born in the Menagerie. 

1 Red Kangaroo (Macropus rufus ). Born in the Menagerie. 

3 Barred Doves (Geopelia striata). Presented by Mrs. G. A. 

Thomson. 

24. 1 Red Kangaroo (Macropus rufus), . Born in the Menagerie. 

25. 1 African Civet Cat (Viverra civetta). Presented by Capt. 

Webster, R.M.S. * liawarden Castle/ 

1 Cape Crowned Crane (Balearica chrysopelargus). Presented 
by Sir Donald Currie, M.P., K.C.M.G. 

1 Gold Pheasant (Thaumaleapirta). Deposited. 

27. 5 Prince of Wales’ Pheasants (Phasiantts principalis), 2 , 3 5 . 

Presented by Major Peacock, R.E. See P. Z. S. 1888, 
p. 140. From Afghan Turkestan. 

1 Spotted Eagle-Owl (Bubo maculosus). Presented by the Rev. 
G. 11. R. Fisk, C.M.Z.S. 

5 Angulated Tortoises (Chersina angulata). Presented by the 

Rev. G. II. II. Fisk, C.M.Z.S. See P. Z. S. 1888, p. 251, 
pi. xiv. 

3 Tuberculated Tortoises (Homapm fnnoralis). Presented bv 
the Rev. G. II. R. Fisk, C.M.Z.S. 

1 Galeated Pentonvx (Pentonyx galeata). Presented by the 
Rev. G. H. R. Fisk, C.M.Z.S. 

1 Infernal Snake (Boodon infemalu). Presented by the Rev. 
G.H.R. Fisk, C.M.Z.S. * 

1 Rufous Snake (Ablabes rufulus ). Presented bv the Rev. G. 
11. R. Fisk, C.M.Z.S. ‘ 

1 Rufescent Snake (Leptodira rufesctms). Presented by the 
Rev. G. II. R. Fisk, C.M.Z.S.' 

1 Spotted Slow-worm (Acontias mekagris ). Presented bv the 
Rev. G. H. R. Fisk, C.M.Z.S. 


5 Round-throated Frogs (liana fusd aula). Presented by the 

Rev. G. II. It. Fisk, C.M.Z.S. 



1 Natal Sternothere (8tcr not harm castaneus). Presented by 
Lieut.-Col. J. II. Bowker, F.Z.S. 

28. 1 Yellow-footed Rock-Kangaroo (Petrogale xanthojms). Bom 
in the Menagerie. 

12 Black-headed Gulls (Lams ridibundus). Presented by J. G. 
Baxter, Esq. 

1 Common Gull (Lams canns ). Presented by J. G. Baxter, 

Esq. 

Mar. 1. 1 Rhesus Monkey (Macacus rhmis), <j>. Presented by Capt. 
R. F. Hibbert. 

2 Girl Buntings (Emberiza drifts). Purchased. 
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Mar. 2. 1 Indian Civet (Viuerricula malaccenm ). Presented by Percy 
Montgomery, Esq. From Iehang, China. 

1 Hog Beer ( Cervus porcinus). Bom in the Menagerie. 

3. 1 Common Raccoon ( Procyon lot or). Presented by C. J. Urqu- 

harl, Esq. 

4. 1 Eland ( Greets canna), $>. Born in the Menagerie. 

2 Laughing Kingfishers ( Dacelo gigantea). Presented by Mrs. 

Maas Buckley. 

6. 1 Macaque Monkey (Macacus cynomolgus), J. Presented by 
Mrs. A. Baliaru. 

6. 4 Cape Colies ( Colius capemis). Received in Exchange. 

1 Common Quail ( Coturn&v communis). Presented by Capt. 
Christian. 

1 Brazilian Tortoise ( Testudo tabulata). Deposited. 

7. 1 Binturong {Aretictis binturong). Presented by J. P. Rodger, 

Esq. From Selaugore, Malay Peninsula. 

10. 1 White-fronted Capuchin ( Cebus albifrom ), J. Presented by 
Mrs. E. A. Lediard. 

13. 1 Gayal (Iiibos frontalis). Rom in the Menagerie. 

2 Stock-Doves {Columba ccnas). Presented by Lieut.-Col. W. 

G. Dawkins, F.Z.S. 

20. 1 White-fronted Lemur {Lemur albifrom). Born in the Mena¬ 
gerie. 

23. 2 Banded Grass-Finches (Po'ephilu cinda). Purchased. 

2 Bicheno’rt Finches (Estrelda birhmom). Purchased. 

24. I Shining Parrakeot (Pyrrhulopsis splendent). Purchased. 

2 Mandarin Ducks (AZv galericulata ), 2 o • Purchased. 

28. 1 Common Swan {Vygnus olor), . Deposited. 

20. 1 Gannet {Buia Inman a). Piesented by Mrs. Richards. 

1 Greater Black-backed Gull (Larus marinas). Presented by 
Mrs. Richards. 

31. 1 Rock-hopper Penguin (Eudyptes < hrysucume). Received in 
Exchange. 

1 Hawfinch (Coccothraustes vulgaris). Presented by Mr. Chas. 
Faulkner. 

Apr. 2, 1 Central-American Agouti (l)asyprocta isthmiea ). Purchased. 

1 Moorish Gecko (TaretUola mauritanica). Presented by J. C. 

Warburg, Esq. 

4. 1 Ortolan Bunting (Ember iza hortulanu ). Presented by W. 11. 

St. Quin tin, Esq., F.Z.S. 

2 Poiret’s Newts (Molge poireti) y $ Presented by G. A. 

Boulenger, Esq., F.Z.S. 

5. 2 Striped Ilvamas (Ilyama striata). Presented by Capt. E. B. 

Puaey, R.N. From Algeria. 

0. 1 Greater Sulphur-crested Cockatoo (Cacatua galerita ). De¬ 
posited. 

0, 2 Collared Fruit-Bats ( Cynonycleris collaris). Born in the 
Menagerie. 

2 White-necked Crows (Corvus scapulatus ). Presented by 

Capt. Henry F. Iloste, s.s. 4 Trogan.’ 

2 Spotted Eagle-Owls (Bubo maculosa). Presented by Capt. 
Henry F. Hoste, s.s, * Trogan/ 

10. 1 Asp Viper (Vtpera aspis). Deposited. 

1 Muscovy Duck (Cairina moschata ), - Presented by W. 

Shuler, fisq. 

11. 1 Greater Vasa Parrot (Coraco/ws rasa). Deposited. 

45* 
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Apr. 12. 1 Blue-eyed Cockatoo (Cacatua ophthalmia). Deposited. 

1 Goffiirs Cockatoo {Cacatua goffini). Deposited. 

4 Half-collared Doves (Turtur semitorquatus). Presented by 
Mrs. Wisely. 

1 Slow-worra (Anguis fragilds). Presented by Mr. F. W. Pilk- 
ington. 

1 Nicobar Pigeon (Calamas nicoharica). Received in Exchange. 

13. 1 Arabian Baboon (Cunucephalm hamadryas), J. Presented by 

D. Wilson-llarker, Esq., R.N.R., F.Z.S. 

2 Indian Swine cristatus), 2 . Deposited. 

14. 4 European Pond-Tortoises {Emi/h europcea). Purchased. 

18. 1 Striped Hyaena (Hyaena striata). Presented by Herbert E. 

White, Esq. From Morocco. 

19. 1 Collared Fruit-Bat (('ynonyctcr is collar is). Bom in the Mena¬ 

gerie. 

2 Sclater’s Penguins (Eudyptes sclateri). Presented bv Capt. 
Sutcliff, R.M.S.S. 1 Aorangi/ From the Auckland Islands. 
See P. Z. 8. 1888, p. 205, and P. Z. S. 1880, March 0. 

20. 1 Common Marmoset (llapale jacobus). Presented by Mrs. 

Leighton. 

1 Chinchilla (Chinchilla lanigera). Born in the Menagerie. 

1 Barbary Wild Sheep {Oris trayelaphus ), $. Born in the 
Menagerie. 

1 Indian Wolf ( Cants pallipes), <$. Presented bv Col. Alex. A. 

A. Kinloch, C.M.Z.S. 

2 Indian Desert Foxes (Cants Imct/pus ). Presented by Col. Alex. 

A. A. Kinloch, C.M.Z.S. See 1*. Z. S. 1888, p. 205. 

1 Spotted Hawk-Eagle ( Spizaetu s nipatensis). Presented by 
Col. Alex. A. A. Kinloch, C.M.Z.S. See P. Z. 8.1888, p. 205. 

21. 1 Gannet (Sula hassana). Presented by Miss Serrell. 

3 Common Swans (Cygnm olor). Purchased. 

23. 1 Bonnet-Monkey {Macacus sinicus), £. Presented by Lionel 

II. Hanbury, Esq., F.Z.S. 

1 Scarlet Ibis {Eudocimtts ruber). Presented by Okas. Booth, 
Esq. 

1 Roseate Spoonbill (Flatalea ajaja). Presented by Chas. Booth, 
Esq. 

24. 1 Macaque Monkey {Macacos cynomolyus ), J. Presented by 

Mrs. G. E. Buchanan. 

25. 1 Hoffmann’s Sloth {Cholopus hoffmannx). Received in Ex¬ 

change. 

3 Lined Finches (Spermuphila lineola) t 1 , 2 J. Purchased. 

27. 2 Chinchillas {Chinchilla la nig era). Bom in the Menagerie. 

28. 1 Common Kestrel (7 tnnuneulus alaudarim). Presented byli. 

W T eetman, Esq., F.Z.S. 

29. 2 Persian Gazelles (Gasella mbgutturo8a) } $. Born in the 

Menagerie. 

30. 2 Black Lemurs {Lemur macaco). Bom in the Menagerie. 

1 Asp Viper ( Vipera aspis). Presented by Messrs. Paul & Co. 

May 1. i Spotted Cavy ( Cahymyspaca). Bora in the Menagerie, 

2 Japanese Deer (Cenm sika), 2 c?. Purchased. 

2 Burrowing Owls {Spmtyto cuniculana). Presented by J. 
Clarke Hawkshaw, Esq. 

2 Burrowing Owls (Speotytc cmicularia). Deposited. 

2. 1 Common Viper {Vipera berm). Presented by F. M. Oldham, 
Esq. 
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May 3. 1 Macaque Monkey {Macacus cynomolgus), 3 . Deposited. 

2 Long-eared Bats (Plecotus auritus). Presented by F. A. 
Allchin, Esq. 

1 Blue-and-Yellow Macaw (Ara ararauna), Presented by 
Mrs. Yarrow. 

4. 2 Crested Ducks (Anas cristata). Presented by F. E. Cobb, 
Esq., C.M.Z.S. From the Falkland Islands. 

1 Vulpine Phalanger (Phalangista vulpina), 3 . Deposited. 

6. 1 Common Roe ( Capreolu* caprcea), 2. Presented by F. 

Harston Eagles, Esq. From Port Lazaref, S.E. coast of 
Corea. 

7. 1 Blue-and-Yellow Macaw (Am ararauna ). Presented by 

Mrs. War rand. 

8. 2 Long-fronted Gerbilles (GerbiUus longifrom ). Born in the 

Menagerie. 

1 Hog Deer ( Verms jwrcinu*), 3 . Born in the Menagerie. 

0. 1 Puma (Felis concolor). Born in the Menagerie. 

2 Black-bached Geese (Sarcidiornis melanonota ), c?$?. Pur¬ 

chased. 

12. J Sam bur Deer (Cerms aristotelis ), A • Born in the Menagerie. 

2 White ibises (Eudiximus albus), Purchased. 

14. 2 Peregrine Falcons (Falco percgrinm). Presented by J. 
Davison, Esq., C.S. 

1 Three-toed Ohalcis (Chalcides tridactylus ). Presented by J. 
C. Warburg, Esq. 

16. 7 Suricates (Suricata tctradnctyla). Born in the Menagerie, 

1 Great Kangaroo (Macropus yiganteus), A • Born in the 
Menagerie. 

1 Indian Python ( Ihjthon molurus), Received in Exchange. 

17. 1 American Bison (Hison americanm). Born in the Menagerie. 
I Elliot’s Pheasant ( Phasianus ellioti), J . Purchased. 

18. 3 Cape Crowned Cranes (JJatearua chrysojjelaryus). Deposited. 
16. 1 Gannet (A ula basxana), Presented by Mr. Slowly. 

21. 2 Caracals (Felis caraced,]*.). Deposited. 

22. 1 Brazilian Tree-Porcupine (Sphinguru#ptehemilis). Presented 

by C. J. Bateman, Esq. 

1 Barbary Wild Sheep (Ovis trayelaphus), 9. Presented by 
E. II. Forwood, Esq. 

1 Black-backed Piping ('row (Gymnorhina tilncen). Deposited. 
1 Laughing Kingfisher (Dacelo aigantea). Deposited. 

1 Greater Sulphur-crested Cockatoo (Cacatua galcrita ). De¬ 
posited. 

23. 1 Rhesus Monkey (Macacm rhesus), 2* Presented by Mr. 

George Soiuerforu. 

I Red Kangaroo (Macropus rufus), A • Born in the Menagerie. 
1 Greater Black-backed Gull (Lams marinus). Presented 
by Prof. K. Ray Lankester, F.R.S., F.Z.S. 

(i Common Pintail (Dajila acuta ), 3 3 ,3 2 • Purchased. 

8 Gommou Teal (Qu evened ula crecca), 4 <5,4 2. Purchased. 

8 Garganey Teal (Qmrtjuedula circia), 4 , 4 2 • Purchased. 

1 Shoveller (Spatula ctypeata ), 2 . Purchased. 

10 Wigeon (Mareca penehpe), 4 <3 f 6 2 • Purchased. 

24. 1 Chimpanzee (Anthrmopithecus troglodytes ), 2* Presented by 

T. J. Alldridge, Esq., F.Z.S. 

1 Marabou Stork (Lftfftv^ilus cmmenifei'us). I’resented by T. 
J, Alldridge, Esq., F.Z.S. 

1 Cape Dove ( (Ena eapensis). Presented by R. II. Mitford, Esq, 
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May 24. 1 Tambourine Pigeon (Tympmmtria bicolor)* Presented by R. 
H. Mitford, Esq. 

26. 1 Barbary Ape (Macacus inuus ), J. Presented by Miss Water¬ 
man. 

8 Red-crowned Pigeons (Erythrccnas pulchm'ima)* Deposited. 

1 Praslin Parrot ( Coracopsis barklyi). Deposited. 

2 Slender Kestrels ( Tinnunculus gracilis) Deposited. 

26. 1 White-handed Gibbon (Ilylobates lar). Deposited. 

27. 2 Glass-Snakes (Pseudopus paUasi). Deposited. 

7 Bream (Abramis bramd). Presented by Mr. H. Goodwin. 

28. 1 Nose-crested Iguana (Iguana rhmolonha). Presented by Dr. 

T. Dennehy. From St. Lucia, W. f. 

1 Pudu Deer (Pudua humilis), $. Presented by G. E. Pugh 

Cook, Esq. 

2 North-African Jackals (Cams an thus). Born in the Mena¬ 

gerie. 

20. 2 Tigers (Fells tigris). Deposited. 

2 Australian Waxbills (Estrelda temporalis ), Presented by 
David S. Hodge, Esq. 

7 Spotted-sided Finches (Amadina luthami). Presented by 
David S. Hodge, Esq. 

2 Puff Adders ( Vipera arietans). 1 leposited. 

30. 2 Dwarf Squirrels (Sciurus pusillus ). Presented by R. Forrester 
Daly, Esq. 

2 Japanese Deer ( Germs sika) f 2 . Bom in the Menagerie. 

1 Tent Tortoise (Tvstudo tent or la). Presented by the Kev. O. 

II. R. Fisk, O.M.Z.S. From Cradock, Cape Colony. 

1 Fisk’s Tortoise ( Tedudo Jishi) . Presented by the Kev. G. II. 

R. Fisk, O.M.Z.S. From Cradock, Cape Colony. 

1 Dwarf Chameleon (Ghamceleon pumilus ). Presented bv the 
Rev. G. II. R. Fisk, C.M.Z.S. 

1 Purplish Gecko ( Phyllodact ylus porphyrons). Presented by 
the Rev. G. H. R. frisk, C.M.Z.S. 

1 Hoary Snake (Coronella cana). Presented by the Rev. G. II. 
R. frisk, C.M.Z.S. 

3 Narrow-headed Toads (Rufo angusttceps ). Presented by the 

Rev. G. JL R. Fisk, C.M.Z.S. 

6 Gray’s Frogs (Rana grayi). Presented by the Rev. G. II. It. 
Fisk, C.M.Z.S. 

1 Blue-and- Yellow Macaw (Ara ararauna). Presented by 
Mrs. Alfred Palmer. 

1 Long-billed Butcher Crow (Parita destructor). Received in 

Exchange. 

June 2. 1 Pallas’s Sand-Grouse (Syrrhapfes paradoxus), $. From West 
Foulden, Berwick-on-lVeed. Presented by H, Ilowat Crane, 
Esq. 

4. 1 Japanese Deer ( Germs siha), $ . Bom in the Menagerie. 

2 Wandering Tree-Pies (l)endrodtta mgabunda). Received in 

Exchange. 

6. 1 Chilian Skunk ( Cmepatus mapurito), ?. Purchased, 

6 Peafowls (Pavo cri&tMtm), 2 <5,8 $. Presented by Her 
Majesty The Queen. 

1 West-Australian Great Kangaroo (Macropus ooydromue), <J, 
Received in Exchange. 

1 Pagoda Owl {Symium smeme). Presented by C. B. Ricketts, 
Ksq. 
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June 5. 1 Itorsfield’s Scops Owl (Scops lempijl ). Presented by C. 11. 

Ricketts, Esq. 

1 White-throated Monitor ( Varanus albogularis), Purchased. 

7* 3 Grey-breasted Parrakeets (Bolborhynchus monachm). Pre¬ 
sented by Mrs. Macnab. 

9. 1 Burrhel Wild Sheep (Ovis bw'rhel ), $. Horn in the Mena¬ 
gerie. 

1 Black-necked Swan (Cygnus nigricollis ), $, Purchased. 

1 Lesser Black-backed Gull (Lanin fuscus). Presented by D. 
Wilson-Barker, Esq. 

12. 2 Pig-tailed Monkeys (Macacus ncmestrinux ), $ Presented 

by Mr. C. W. Ellacott. 

13. 2 Spotted Cavics (Coclog onyx paca), $ J. Presented by Mr. W. 

II. Stather. 

14. 1 Bonnet-Monkey (Macacus sinicus), $. Presented by Mr. J. 

Wiltshire. 

16. 1 Wapiti Deer (Cervus canadensis),S • Horn in the Menagerie. 
1 Pig-tailed Monkey (Macacus nemestrinus). Presented by 
Mrs. Gleig. 

1 Manges Dasyure (Dasyurus muugcei ). Presented by II. R. 

llrane, Esq. 

2 Pallas's Sand-Grouse (Syrrhaptes paradoxus), A $>. Presented 

by Lieut.-Col. Irby and Capt. Savile Reid, F.Z.S. (See 
1\ Z. S. 1888, p. 413.) From the Island of Tiree, Argyllshire. 

18. 1 Larger IIill-M}nah (dracula intermedia). Presented by Mrs. 

M. von Kornatzki. 

2 Naked-footed Owlets (Athene noctua ). Presented by Miss 
Pierce. 

19. 1 Buyker-bok (C Vphatophus merpens), Q . Deposited. 

1 Bennett’s Kangaroo (Ultimatums bennetti), 9. Born in the 
Menagerie. 

1 Swaiusnn’sLorikeet (Trichoglossus novce-hollandice). Presented 
by Mr. IL A. Hankoy. 

21. 1 Macaque Monkey (Macacus cynomolgus). Presented by A. B. 

Parker, Esq. 

5 Belle’s Pigeons (Cofumba bollii ). Deposited by E. G. Meade 
Waldo, Esq. From Teneriffe. 

1 Barbary Partridge (Caccabis petrosa). Deposited. From 
Teneriffe. 

1 Red-legged Partridge (Caccabis rufa ). Deposited. From 

Grand Canary, 

22. 2 Long-fronted Gerbilles (Gerbillus longifro?is), Born in the 

Menagerie. 

1 Four-lined Snake (Coluber quadrilineatus , var. leopard inns). 

Purchased. 

23. 1 Yellow-legged Herring-Gull (Larm cachirmam). Bred in tne 

Menagerie. 

2 Loggerhead Ducks (Tachyeres cinereus). Presented by Mr. 

Archibald McCall. From the Falkland Islands. 

25. 1 Gaimard’s Rat-Kangaroo (Hypdpnjmnm gaimardi), . De¬ 
posited. 

2 Triangular-spotted Pigeons (Columba guinea ). Bred in the 
Menagerie. 

28. 1 Smooth Snake (Caronella kens). Presented by Walter C. 

Blaker, Esq. 

29. 1 DarWreen Snake (Zammis atrovirens). Purchased. 

1 /Esculapian Snake (Coluber tesculapii). Purchased. 
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June 30, 2 Tasmanian Wolves ( Thylacinus cynocephalm), <$ £. Deposited. 
4 Bennett’s Wallabies (Halma turns bennetti). Deposited. 

9 Silky Bower-birds (Ptilonorhynchus violacctts). Deposited. 

10 Laughing Kingfishers (l)acelo gigantea). Deposited. 

10 Blue-cheeked rarrakeets (Hatycercus cyanogenys). Deposited. 
2 Coreopsis Geese (Coreopsis novce-kolfandiw ). Deposited. 

6 Manea Geese (liernirfajuhata ). Deceived in Exchange. 

2 Lace Monitors ( Varanus vctrius). Received in Exchange. 

2 Gould’s Monitors (Varanus gouldi ). Received in Exchange. 

1 Black-and-Yellow Cyclodus (Cyclodus nigroluteus). Received 

in Exchange. 

2 Black-backed Piping Crows (Gymnorkina tibicen). Deposited. 

July 2. 1 White-thighed Colo bus (Cololus velkrosus), <J. Presented by 
H. II. Johnston, Esq., F.Z.S. 

1 Campbell's Monkey (Cercopithecus eampbelli) y §. Presented 
by II. II. Johnston, Esq., F.Z.S. 

1 Wnite-eollared Mangabey ( Cercocebus collaris). Presented by 
II. II. Johnston, Esq., F.Z.S. 

1 Bosnian's Potto ( Perodicticus potto). Presented by II. II. 
Johnston, Esq., F.Z.S. 

1 Marabou Stork (Leptoptilus crumcniferus). Presented by II. 
Johnston, Esq., F.Z.S. 

1 Black Sternothere (Sternothcerus niger), Presented by II. II. 
Johnston, Esq., F.Z.S. 

1 Pittas Monkey (Cercopithecus pat as) f J. Deposited. 

2 West-African Love-birds (Agapornis pul!aria). Deposited. 

2 Modest Grass-Finches (Amadina ntodesta ), 3 $. Purchased. 

1 Spotted Tinamou ( Nothura maculosa ). Bred in the Menagerie. 

2 Cambayan Turtle-Doves (Tartar Senegal crisis). Bred in the 

Menagerie. 

3. 3 Chiloe Wigeon (Marera ckiloensis). Bred in the Menagerie. 

3 Slender Ducks (Anas gibherifrons). Bred in the Menagerie. 

2 Australian Wild Ducks (-4/ias superciliosa). Bred in the Me¬ 

nagerie. 

3 Summer Ducks (JE.v sponsa). Bred in the Menagerie. 

3 Mandarin Ducks (JEx galericulata). Bred in the Menagerie. 

11 Chilian Pintails (Dafila spinicauda). Bred in the Menagerie. 

1 Cormorant ( Phalneroeorax carlo). Deposited. 

4. 3 Scarlet Ibhes (Eudocimus ruber). Deposited. 

1 Eyed Lizard (Lacerta ocellata). Presented by J. Hopson, Esq. 

1 Ilygian Snake (Elaps hygice ). Presented by — Brown, Esq., 
M.I.C.E. 

6. 2 Black-bellied Sand-Grouse (IHerodes arena rius). From Ma- 
rocco. Presented by Sir W. Kirby Green, K.O.M.G. 

1 Chipping Squirrel (Tamias striatus). Purchased. 

G. 1 Moor-Monkey (Semnopithecus maurus), 3 . Received in Ex¬ 
change. 

5 Lesser Pin-tailed Sand-Grouse (Pterocles exustus ), 2^,3$. 
Purchased. 

2 Common Chameleons ( Chamcdeon vulgaris). Deposited. 

9 1 Grand Eeloctus (Eclectvs roratus). Presented by Lieut-Col. 
R. Wolfe. 

] Red-sided Eclectus (Ecleetus pectoralis). Presented by Lieut.- 
Col. R. Wolfe. 

2 Hog-nosed Snakes (Heterodm platwhinos)' Presented by H. 
E: T. Glover, Esq. 
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July 9. 1 Summer Snake (Cyclophis cestivus). Presented by H. E. T. 
Glover, Esq. 

2 Carolina A noli sea (Anolis carolinensts ). Presented by H. E. 
T. Glover, Esq, 

2 European Tree-Frogs ( Ifyla arborea ). Presented by Lionel 
A. William, Esq. 

10. 1 Brown Capuchin (Cebu# fatuellus ?). Presented by Roger M. 

Dodington, Esq. 

1 Tuberculated Iguana (Iguana tuberculata). Presented by the 

West-Indian Nat. Hist. Exploration Committee. From 
Dominca, W. L 

2 Common Boas (Boa constrictor, var. dimniloqua ). Presented 

bv the West-Indian Nat. Ilist. Exploration Committee. 
From Dominica, W. I. 

1 Black-And-White Snake (Drnmicus leucomelas). Presented 

by the West-Indian Nat. Hist. Exploration Committee. 
From Dominica, W. I. 

11. 1 Varied Capuchin ( Cebus versicolor ). Presented by H. B. 

Whitmarsh, Esq. 

2 Ruffed Lemurs (Lemur rarius), £, Deposited. 

‘3 Red-and-Blue Macaws ( Ara macao). Deposited. 

1 llyacinthine Macaw (Ara hyacinthina ). Deposited. 

4 Spotted Tinamous (Nothura maculosa). Deposited. 

12. 1 Macaque Monkey (Macacos cynomolgm ), J. Presented by 

Miss Chester. 

1 Mona Monkey (Cercopithecus mona ), £ • Presented by Miss 

Edith Frank. 

2 Mule Deer ( Car incus mac rot is), £. Bora in the Menagerie. 
I Green Turtle ( Che/one viridis ). Presented by Baron Henrv 

do Worms, M.P., F.Z.S. 

14.2 Corn-Crakes ( Crejc protons is). Presented by Mr. It. B. Spalding. 
10. 1 Green Monkey ( Ccrcopithecus callitrichus), £. Presented by 
Mrs. Holden. 

1 Grey Parrot ( Psit focus erithacus , white var.). Deposited. 

17. 2 Californian Quails ( Callipepla calif arnica), 2 A • Presented by 
Mrs. Fanny Lloyd. 

2 . Esculapian Snakes ( Coluber cesctdapii ). Presented by P. L. 

Sclater, Esq., F.R.S. From Germany. 

20. 1 Rhesus Monkey (Macacos rhesus), S • Presented by Herbert 

C. Oates, Esq. 

1 Tabuan ParraKeet. (l^yrrhulojms tabuensis ). Deposited. 

7 Slender-fingered Frogs (Leptodactylns pentadactylus). Pre¬ 
sented by Dr. II. A. A. Nicholls. From Dominica. 

21. 2 American Black Bears ( Ur sits americunus), A £. Deposited. 

22. 1 Ijesser Kestrel (Tinnitnvulus cenchris). Presented by II. 

Ilanauer, Esq., RZ.S. 

23. 2 Mule Deer (Cariacus macrotis ), A ? • Born in the Menagerie. 
I Black-marked Snake (Pit nop his vertebralis). Presented by 

Mr. Jeremiah Garnett. 

() Martinican Tree-Frogs (Hyhdes martiniwnsis ). Presented 
by Capt. Woolward, R.M.S. 4 Don/ 

I Derbian Screamer (Chauna derbiana ), Purchased. 

24. 1 Green Turtle ( Chelanc viridis ). Presented by Baron Henry 

de Worms. 

1 Hawk’a-billed Turtle (Chdone imbricata ). Presented by W. 

T. Manger, Esq. 

2 Rose-coloured Pastors (Pastor roseus). Received in Exchange. 
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July 24. 4 Beautiful Grass-Finches ( Poephila mwabilis). Purchased. 

4 Gouldian Grass-Finclies ( PoSphila gouldice). Purchased. 

1 Canadian Beaver ( Castor canadensis), Born in the Menagerie. 
1 Thar (Capra jemliaca). Born in the Menagerie. 

1 Brazilian Cariama ( Cariama cristata). Bred in the Gardens. 
25. 1 Crested Grebe ( Podiceps ci'ixtatus). Presented by W. Nicholls, 

Esq. 

2 Collared Fruit-Bats ( Cynonycteris collaris ). Born in the Me¬ 

nagerie. 

2(5. 1 Prince Albert’s Ourassow (Crax altwrti), $ . Purchased. 

1 Virginian Fox (Cants virginianus ), $>. Received in Exchange. 
27. 1 Brazilian Cariama ( Cariama cristata ). Presented by Freak. 
Rose, Esq., jun. 

1 Common viper (Vipera beims). Presented by F. C. Smith, 
Esq. 

1 Feline Douroucouli (Nyctijritkecus vociferam) 1 $. Presented 
by Master Lester Ralph. 

20. 1 Indian Kite (Milvus govinda). Presented by Mrs. Dean. 

30. 1 Purple-faced Monkey ( Semnopitkecus Umcoprymnm) i 2 • I* 10 * 
sen ted by Martin J. Cole, Esq. 

1 Chipping Squirrel ( Tamais strtatus). Presented by Mrs. Ma- 
tveieff. 

1 Tayra ( Galictis barbara ), 3 . Presented by Mrs. J. II. Pollard. 
1 Common Boa (Boa constrictor). Deposited. 

I iEsculapian Snake ( Colubet* a>sctdapii). Deposited. 

3 Black-eared Marmosets (Hapale penicillafa ). Presented by 

Mr. J. A. Dcintje. 

Aug. 1. 1 Smooth Snake (Conmella Uevis). Presented by E. 0. Meade- 
Waldo, Esq. 

2. 1 Common Squirrel (Sciurus vulgaris). Presented by R. Grant 

Watson, Esq. 

1 Common Kestrel (Tinnunctdus alaudarius). Presented by W. 
A. W. Jones, Esq. 

3. 1 Rhesus Monkey (Macaeus rhesus ), 3 • Presented by Regi¬ 

nald S. Knott, Esq. 

1 Rhesus Monkey (Macacus rhesus ), 3 • Deposited. 

1 Lesser Sulphur-crested Cockatoo ( Caeatua mlphurea). Pre¬ 
sented by J. Wolfe Barry, Esq. 

1 White-backed Piping Crow ( Gymnorhina leuconota), Pre¬ 
sented by Miss Alice Rutherford. 

1 Ilerring-Cull (Lams argentatus). Presented by Mrs. Ilnth- 
waite. 

1 Laughing Gull (Lams atricilla). Presented by Dr. A. Boon, 
F.R.C.S., C.M.Z.S. From St. Kitts, W.I. 

1 Green Bittern (Butorides virescene). Presented by Dr. A. 
Boon, F.R.C.S., C.M.Z.S. From St. Kitts, W.I. 

7. 1 Ocelot (Felts pardalis), Deposited. 

1 Orange-winged Amazon ( Chrysotis amazortica). Presented 

by the Hon. N. L. Melville. 

2 Fulmars (Fulmarus glacialis). Presented by W. C. Gilles, Esq. 

From St. Kilda. 

2 European Tree-Frogs (Hyla arborea). Deposited. 

8. 1 Capuchin (Cebus f sp. inc.), 3 , Presented by Mr. Haddon. 

2 Common Genets ( Genetta vulgaris ). Presented by Philip 

Lemberff, Esq. 

1 Barrabana’s Parmkeet ( Polytelis barrabandt). Purchased. 
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Aug. 8. 1 Ring-necked Parrakeet (Palceornis torquatus). Deposited. 

1 Grey-breasted Parrakeet (Bolborhynchus monachus). Deposited. 
1 Mountain Ka-ka (Nestor notabilis). Received in Exchange. 

0. 1 Macaque Monkey (Macaws cynomolyus ), Deposited. 

8 Palm-Squirrels (Sciurus palmarum). Presented by Surg.- 
Major W. G. King. 

10. 8 Gold Pheasants (Thaumalea picta). Bred in the Menagerie. 

1 Common Chameleon (Chamceleon vulgaris ). Presented by 
Mr. Underwood. 

11. 2 White-fronted Amazons (Chrysotis leucocephaki). Deposited. 
1 Common Rhea (Hhea americana). Deposited. 

12. 2 Canadian Beavers (Castor canadensis ). Bred in the Mena¬ 

gerie. 

14. 1 ilonnet-Monkey (Macaws simcus) t $. Presented by Wm. 
Norman, Esq. 

1 Tiger (Fells tiyi'is), <3 . Presented by Sir E. C. Buck, C.M.Z.S. 
(J Guinea Pigs (Cavia porccllus, var.). Presented by R. F. 
Bennett, Esq. 

16. 1 Lessor White-nosed Monkey (Ccrcojnthecus petaurista ), 3 • 

Presented by W. Brandford Griffith, Ksq. 

1 Black-backed Piping Crow (Gymnorhinu tibicen). Presented 
by Charles Clifton, Esq., F.Z.S. 

1 Common Magpie (IHca rustica). Presented by Charles Clifton, 

Esq., F.Z.S. 

2 Himalayan Monauls (Lophophorus impeyanus ), 2 3 . Pre¬ 

sented by Charles Clifton, Esq., F.Z.S. 

2 Gold Pheasants ( Thaumalea picta) y J $>. Presented by Charles 
Clifton, Esq., F.Z.S. 

2 Silver Pheasants (Euplocamus nycthemems). Presented bv 
Charles Clifton, Esq., F.Z.S. 

1 .1 avail Peafowl {Pavo sjneifer), 3 . Presented by Oh as. Clifton, 

Esq,, F.Z.S. 

2 Common Peafowl (Pavo cristatas) f d$. Presented by 
(-has. Clifton, Esq., F.Z.S. 

1 Rose-crested Cockatoo (Cacatua moluccemis). Presented by 

(.'has, Clifton, Esq., F.Z.S. 

2 Lead heater’s Cockatoos (Cacatua leadbeateri). Presented by 

Chas. Clifton, Esq., F.Z.S. 

1 Ilvaeinthine Macaw (Ara hyaeinthinu), Presented by Chas. 
Clifton, Esq., F.Z.S. 

1 Blue-and-Yellow Macaw (Ara ararauna). Presented by Chas. 
Clifton, Esq., F.Z.S. 

1 (treat Eagle-Owl [Bubo maxima*). Presented by Chas. 
Clifton, Esq., F.Z.S. 

4 Common Herons (Ardea cinerea). Presented by Chas. Clifton, 
Esq., F.Z.S. 

2 Mandarin Ducks {Alv gakriculaUi). Presented by Chas. 
Clifton, Esq., F.Z.S. 

2 Rose lliil-Porrakeets (Platycercus eximius). Purchased. 

](k 1 Bengalee Cat ( Felt* hengaknsis). Presented by W. L. 
Sclater, Esq., F.Z.S. 

1 Common Kingfisher (Alcedo ispida). Presented by E. Hart, 
Esq., F.Z.S. 

17. 1 Bare-eyed Cockatoo (Cacatua gymnojris). Presented by Mrs. 

Fishlock. 

1 New-Zealand Parrakeet (Cyanorhangyhus novcc-zealandur). 
Purchased. 
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Aug. 17. 2 American Box-Tortoises (Terrapene carinate). Presented by 
Prof. O. 0. Marah. 

2 Alligator Terrapins (Chelydra serpentina ). Presented by Prof. 

1 Speckled Terrapin (Clemmys guttata). Presented by Prof. 0. 
C. Marsh. 

4 Sculptured Terrapins ( Clemmys insculpta ). Presented by Prof. 

O. C. Marsh. 

18. 2 Chinchillas ( Chinchilla laniget'a ). Bom in the Menagerie. 

1 Imperial Eagle (Aquila impenalis). Presented by Mrs. Ernest 
H. Forwood. From Morocco. 

1 Horned Lizard (Phrynosoma cornutum). Presented by Master 

Howard Sexton. 

20. 1 Macaque Monkey {Macacos cynomolgus), . Deposited. 

5 Brazilian Teal ( Qnerquedula brasiliensis ). Bred in the Mena¬ 

gerie. 

2 Chilian Pintail (Dafila spinicauda). Born in the Menagerie. 

21. 2 Great White Herons (Ardea alba). Purchased. 

1 Razorbill (Alca torda). Presented by T. H. Nelson, Esq. 

1 Moor-Monkey ( Semnopithecus maurm). Received in Ex¬ 
change. 

1 Malabar Squirrel (Sciurus maximus). Received in Exchange. 
1 River Jack-Viper (Vipera rhinoceros). Received in Ex¬ 
change. 

22. 1 Lesser White-nosed Monkey ( Cer copit hecus petaurista ), $?. 

Deposited. 

1 Nightingale (Daulius luscinia), d . Presented by J. Young, 
Esq. 

1 American Wild Turkey (Meleagris gaUopavo ), S • Presented 
by F. J. Coleridge Boles, Esq. 

23. 1 Ring-tailed Coati {Kama rufa). Presented by Capt. James 

Smith. 

1 Sclater’s Curassow ( Crax sclatwi ), J. Received in Exchange. 
1 Red-bellied Squirrel (Sciurus variegatus). Received in Ex¬ 
change. 

24. 3 Black-headed Lemurs (Lemur brunneus). Presented by Capt. 

J. Bonneville. 

1 Vulpine Squirrel (Sciurus vtdpinus), . Deposited. 

2 Triangular-spotted Pigeons (Columba guinea). Bom in the 

Menagerie. 

3 Chinese Blue Magpies ( Cyanopolius cyanus). Hatched in the 

Menagerie. 

2 Pallas’s Sand-Grouse £Syrrhaptes paradoxus ), 2 2 . Presented 
by Alexander Speedie, Esq. From Fifeshire, N.B. 

26. 1 Wapiti Deer (Cervus canadensis), <5 • Bom in the Menagerie. 
1 Raven ( Corvus corax). Presented by F. Steinhoff, Esq. 

28. 1 Brown Bear ( Ursus arctos), . Deposited. 

1 White-backea Piping Crow (Gymnorhina leuconota). De- 
* posited. 

4 Oyster-catchers (Ilimantopus ostralegus ). Purchased. 

1 Avocet (Hectcrvirostra avocetta). Presented by Mr. J. Hoo- 
gerduyn. 

1 Small Hill-Mynah (Gracula religiose). Presented by Alex. 
Robertson, Esq. 

29. 2 Sally’s Amazons (Chrysotis sallmi). Purchased. 

31. 1 Common Sheldrake (Tadorna vulpanser ), 2. Presented by 
the Rev. H. H. Slater. 
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Aug. 31. 12 Mandarin Ducks (Ahlv f/alericulata), 6 0 g. Deposited. 

2 Common Chameleons ( Chamceleon vulgaris). Presented by J. 

Alfred Lockwood. 

Sept. 8. 1 Alligator {AUigator mississippiensis). Presented by Michael 
Millard, Esq. * 

4. 1 Roseate Cockatoo ( Cacatua roseicapilla ). Presented by Mrs. 
J. de la Mare. 

1 Sulphur-and-White-breasted Toucan (Rhamphastos ritellinus ). 
Presented by Dr. C. K. Lister. 

6 . 1 Squirrel-Monkey (Chtysothrix sciurea). Presented by Mr. 

Geo. Miles. 

1 Kinkajou (Cercoleptes caudivolvulus ). Presented by Dr. A. Bat¬ 
chelor, F.R.C.P. 

1 Black-backed Jackal ( Cants mesomelas), g. Presented by 
Lieut. Lionel de Lautour Wells, R.N. 

0. 2 Sharp-nosed Crocodiles ( Crocodiius acutus). Presented by Mr. 
E. A. Williams. 

1 Rhesus Monkey (Macacus rhesus ), g. Presented by J. 
Witham, Esq. 

1 Common Viper ( Vipera herus). Presented by Col. C. S. Sturt. 
1 Barbary Wild Sheep (Ovis tragelaphus ), g. Deposited. 

7. 1 Grey Lemur (Hapaletnur griseus). Received in Exchange. 

1 Brazilian Cariama ( Cariama cristata). Bred in the Mena¬ 
gerie. 

8. ] Short-eared Owl (Asia brachyotus). Presented by Miss Ethel 

Cobb. From the Falkland Islands. 

10. 2 Central-American Agoutis (I)asyprocta isthmica). Purchased. 

1 Prince Albert’s Curasao w ( Crux alberti), . Purchased. 

1 Moxican Guan (Penelope jmrpurasrens). Purchased. 

11. 2 White-fronted Amazons (Chysotis leucocephala ). Purchased. 

3 Lacertine Snakes (Cwlopeltis lacertina). Presented by H. E. 

White, Esq. 

2 Horseshoe Snakes (Za mentis hippovrepis). Presented by H. 

E. White, Esq. 

2 Chameleons ( Chamaleon vulgaris). Presented by H. E. 
AVhite, Esq. 

12. 1 Tubereulated Iguana (Iguana tuberculata, jr.). Presented by 

11. E. Blaudford, Esq. 

13. 1 Herring-Gull (Lai'us argentatus). Presented by the Marchio- 

iittss of Cholmondeley. 

1 White-backed Piping Crow (Gymnorhina leuvonota ). Pre¬ 
sented by R. Hall, Esq. 

14. 1 Large HiU-Mvnfth ( Gracula intermedia). Presented by Lieut.- 

Col. Robt. Thompson. 

17. 1 Ourang-outang (St mi a satyrwi), 2, Deposited. 

1 Ruffed l^emuv ( Lemur rarim). Deposited. 

2 Brush-toiled Kangaroos (Petrogale penicillata), $. Pur¬ 

chased. 

1 Chinese Goose (Amer cygnoides ), g. Received in Exchange. 

18. 1 Capuchin ( Cebus , sp. inc.), g. Purchased. 

2 Vulpine Pnalangers ( Phalangista vtdpina) t 2 g. Presented 

by J. M. Kirdy, Eso. 

19. 1 Large Hill-Mynah ( Gracula intermedia). Deposited. 

1 Common Teal ( Querguedula crecca ), g. Presented by Mrs. 
Bergman. 

I European Pond-Tortoise (JEVwya europcea). Presented by 
Master William Reed. 
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Sept. 20. 6 Eobben-Island Snakes (Coronetta phocarum). Presented by 
the Key. G. H. R. Fisk, C.M.Z.S. 

21. 1 Suricate ( Suricata tetradactyla ). Presented by Lieut* Lionel 
de Lautbur Wells, R.N. 

24. 1 Grivet Monkey ( drcopithecus griseo-viridis ), <J. Presented 

by Lord Archibald Campbell. 

1 Weka Rail ( Ocydromus australis ). Presented by Mr. H. 
Lindsay. 

25. 1 Rose-crested Cockatoo ( Cacatua mohtccensis ). Presented by 

Miss Eve. 

1 Puffin ( Fratercula arctic a). Presented by J. M. Drew, Esq*, 
F.Z.S. 

1 Common Snake ( Tropidonotm natruv), Presented by P. S. 
Hutchinson, Esq. 

1 Common Slow-worm ( Anyuis fragihs ), Presented by P. S. 
Hutchinson, Esq, 

26. 1 Rhesus Monkey (Macacos rhesus ), 9. Presented by Major 

Dudley Buckle, R.A. 

1 Bonnet-Monkey {Macacus sinieus ), . Presented by Mr. G. 

C. Gosling. 

1 Canadian Beaver (Castor canadensis ). Bom in the Menagerie. 
4 Chilian Pintail (Dafila spinicauda), Bred in the Menagerie. 

1 Common Viper ( Vipera her us). Presented by Mr. A. II. N. 
Smith. 

27. 2 Sooty Mangabey Monkeys ( Cercocvhus fuliyinoms ), 2 $. Pre¬ 

sented by Mr. Edward Felton, R.E. 

1 Ocelot (Pelis pardalis), £. Presented by E. Percy Bates, 
Esq. 

28. 2 Collared Fruit-Bats ( Cynonycteris coll arts). Bom in the 

Menagerie. 

29. 2 Grivet Monkeys ( Cercopithecus griseo-viridis), 3 $. I lepositod, 

1 Axis Deer (Cervus arts), 3 * Born in the Menagerie. 

4 European Tree-Frogs (Hyla arborea). Presented by Lionel 
A. Williams, Esq. 

1 White-backed Trumpeter (Psophia lencoptcra). Received in 
Exchange. 

Oct. 1. 1 Common Marmoset ( [Hapale jacobus). Presented by Miss 
Maud Bryden. 

1 Laughing Kingfisher ( Dacelo gigantea). Deposited. 

2. 1 Rhesus Monkey ( Macacos rhesus), J, Presented by Miss 
Jessie Bone. 

1 Drill Baboon ( Cynocepkahis leucophaus ), J. Presented by 
the Rev. 0. H. Richardson. 

1 Patas Monkey ( Cercoptthecus pat as), $> • Presented by Master 

Lewis Levy. 

2 West-African Love-birds ( Agapornis pullaria). Presented by 

Miss Ethel Levy. 

8. 1 Grey Ichneumon ( Herpestes griseus ), $. Presented by A. 
Oreser, Esq. 

1 Salt-water Terrapin (Clemmys terrapin). Presented by Nicho¬ 
las Fenwick Hele, Esq. 

4. 1 Ring-tailed Coati {Nasua rufa), J . Presented by Mr. Robert 
SentenaRy. 

6. 4 Blue-bearaed Jays / Cyanocorax cyanopogon). Purchased. 

1 Violaceous Night-Heron {Nycticorax violaceous). Purchased. 
6 . 1 Grey Ichneumon {Herpestes griseus), <J . Presented by Miss 
A. Rutherford. 
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Oct 8. 4 Esquimaux Dogs (Canis familiar is, var.). Bora in the Mena¬ 
gerie. 

1 Brazilian Hangnest (Icterus jamaicai ). Presented by T. Ii. 
Tufnell, Esq. 

9. 1 Gazelle (Oazella dorcas), $>. Presented by Mrs. Eugenio 
Arbib. 

1 Alexandrine Parrakeet ( Palaornu alexandri ). Purchased. 

10. 1 Iihesus Monkey (Macacus rhesus ), Presented by Miss 

Kate Marion Pope. 

2 Alpacas (Lama pacos). Deposited. 

5 Bare-necked Francolins ( Francolinus nudicollis ), 2 J,3 $. 
Presented by Oapt. Banner. 

2 Slow-worms (Anguis frayilis). Presented by Mr. Cecil L. 
Nicholson. 

11. 1 Bennett’s Wallaby ( llalmaturus bennetti) y $. Born in the 

Menagerie. 

1 /Esculftpian Snake (Coluber eesadapu ). Hatched in the Me¬ 
nagerie. 

12. 1 Vulpine Phalanger (Phalangista vulpina), $. Born in the 

Menagerie. 

1 Laughing Kingfisher (Dacelo gigantea). Presented by H. 

Butler, Esq. 

2 Upland Geese (Bernicla magcllanica ), d . Deposited. 

8 Crested Pelicans (Pelecartus crispm ), jr. Deposited. 

1 Macaque Monkey (Macacus cynomolgus ). Presented by Miss 
Felix Smith. 

13. 1 Brush-tailed Kangaroo (Petrogale pcnici/lata), d . Presented 

by Capt. Philp. 

1 Cape Crowned Crane (Baleariea chrysnpekirgm). Deposited. 

1 Laughing Kingfisher (.Dacelo gigantea ). Presented by Capt. 
Philp. 

16. 1 Common Otter (Lutra vulgaris ), J. Presented by J. Crisp, 

Esq. 

1 Nilotic Trionyx (Trionyx jiilottcus ). Received in Exchange. 
10. 2 Toque Monkeys f Macacuspileatus ), d £. Presented by Mrs. 
Ellen Hodson. 

1 Moustache Monkey (Or copithecus Cephas), d . Presented by 
Andrew Allen, Esq. 

1 Grey Ichneumon (Jlerpestes y rise ns). Deposited. 

4 Snow-Geese (Chen alhatus). Deposited, 

17. 1 White-collared Mangabey ( Gercocelms collaris),d * Presented 

by A. Dunn, Esq. 

2 Coekateels (Calopsitta novcp-hoUcindue), d $. Deposited. 

1 Triangular-spotted Pigeon (Columba guinea). Bred in the 

Menagerie. 

2 Cambayan Turtle-Doves (Ttirtur seneyalenm). Bred in the 

Menagerie. 

18. 1 Indian Wild Swine (Sue cristatm), d • Received in Ex¬ 

change. 

1 Japanese Deer ( Cervus mka), d . Presented by Capt. II. C, 
Eagles, R.M.L.I. From Corea. 

20. 8 Virginian Opossums (Dulelphys virginianus ). Presented by 
G. F. Whately, Esq., R.N. 

1 Lawyer Hill-Mynah ( Qracula intermedia). Deposited. 

4 Radiated Tortoises (Testudo radiata). Purchased. 

1 Common Chameleon ( Chatmleon vulgaris). Presented by Q. 
Berry, Esq, 
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Oct. 21. 1 Long-nosed Crocodile ( Crocodilus cataphractus), Received in 
Exchange. 

22. 1 Ruffed Lemur ( Lemur varius). Deposited. 

1 Starred Tortoise ( Testudo steUata ). Presented by Mr. William 
Ford. 

1 Alligator (Alligator trrississippiensis) . Presented by G. A. 
Ruck, Esq. 

1 Little Grebe ( Tachybaptesfluviatilis) . Presented bv Mr. Bibby. 

23. 1 Common Seal (Pkoca vitulim). Presented by Geo. Steven¬ 

son, Esq. 

1 Red-crested Pochard (Fuliyula ntfirn), . Purchased. 

24. 1 Malbrouck Monkey ( Cercopithecus cynosurus ), £. Deposited. 

3 Red Deer ( Cervus elaphus), 1 f 2 J. Deposited. 

26. 1 Macaque Monkey (M (teams cynomolgus), c $ • Deposited. 

1 Large Ilill-Mynah ( Gracula intermedia). Deposited. 

21>. 2 White-tailed Gnus (Connochcetcs gnu), $ 2 • Deposited. 

1 Tawny Owl (Symium alnco), Presented by Mr. J. Weston. 

27. 1 Puff Adder (i Vipera arietam). Presented by Herbert E. 

White, Esq. From Marocco. 

1 African Cobra (Naia haje ). Presented by Herbert E. White, 
Esq. From Marocco. 

29. 1 Polar Bear ( Ursvs mantimus ). Deposited. 

1 Blue Jay ( Cyanocitta cristate). Purchased. 

30. 1 Bonnet-Monkey ( Macacus sitiims), $. Presented by Miss D. 

Hughes. 

1 Indian Fox (Cams, sp. inc.). Presented by Col. Sir Oliver 

B. C. St. Jonn, K.C.S.I., F.Z.S. From Mysore. 

2 Hobbies ( Falco sabbuteo). Presented by Mons. P. A. Pichot. 
2 Edible Frogs (liana esculenta y var. ridibunda ), Deposited. 

31. 1 Axis Deer ( Cerms axis), $. Presented by Cant. W. Miller. 

1 Crested Pigeon ( Oq/phaps lophotes). Bred in tne Gardens. 

1 Bolle’s Pigeon ( Columba bollii). Bred in the Gardens. 

1 Peregrine Falcon (Falco peregrinus), Presented by Capt. J. 
Smith. 

1 Egyptian Vulture (Neophron perenopterus). Presented by 
Capt. A. Kent. 

Nov. 1. 1 Knot ( Tringa canutus). Presented by Chas. Whymper, Esq., 
F.Z.S. 

2. 1 Ruffed Lemur (Lemur varius). Deposited. 

3. 1 Yak (Po'ephagu* (p~unniens) y $>. Deposited. 

I Pallas’s Sand-Grouse (Syrrhaptes paradoxus) , Presented 

by John Duncan, Esq. From Fifes hire, N.B. 

1 Vervet Monkey (Cercopithecus lalandii ), <$, Presented by 
Miss Helena Blow. 

1 Common Genet (Gemtta vulgaris). Presented by Lord Lil- 

ford, F.Z.S. 

6. 1 Petz’s Conure (Conurus petzx). Deposited. 

2 White-tailed Eagles (Haliaetus aloiciUa ). Presented by It. 

H. Venables Kyrke, Esq. 

4 Knots ( Tringa canutus). Purchased. 

7. 2 Short-eared Owls (Otus l/rachyotus). Presented by Capt. 

John Marr. 

9. 1 Little Grebe (Tachybaptes jftuviatilis). Presented by Mr. 
Howard Bunn. 

10. 2 Spotted Ichneumons (Herpestes mpalensis), Presented by W. 
L. Sclater, Esq., F&S. J 
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Nov. 10. 1 Small-clawed Otter (Lutra leptony.v). Presented bv W. L. 
Sclater, Esq., F.Z.S. See P. Z. S. 1888, p. 604. 

1 Sclavonian Grebe (Podiceps auritus). deposited. 

12. 1 Spotted Salamander (Salamandra maculosa ). Presented bv 

F. C. S. Roper, Esq., F.Z.S. 

1 Chameleon (Chameeleon vulgaris). Deposited. 

13. 1 Peregrine Falcon {Pa/co pereyrinm). Presented by R. II. 

Armstrong, Esq. 

2 American Bitterns (Hotauru& lentiginosus). Presented by J. 

B. Williams, Esq. 

2 Common Swans (Cygmis olor ), 2 2. Deposited. 

16. 1 Indian Antelope (Antilope cervicapro ), <$. Presented by J. 
W. Shand-Harvey, Esq., J.P. 

16. 1 Samango Monkey ( (Jercopithecus samatigo). Presented by L. 

B. Lewis, Ksq. See P. Z. S. 1888, p. 564. 

1 Himalayan Bear (Ifrsax tibetanus), 2* Presented by H. S. 

Naylor-Leyland, Esq., Lieut. 2nd Life-Guards. 

1 Axis Deer (Cerrns cu ts), 2 • Presented by Lady Donaldson. 

1 Roseate Cockatoo ( ('a cat it a rvseivapilla ), Presented bv Mrs. 
Wood. 

17. 2 Golden Plot era ( Charadrius pltirialix). Purchased. 

1 1 loyal Python (Python regius). Deposited. 

JO. 1 Black-eared Marmoset (Hapalt peniciUata ). Presented by 
Miss B. Pollock. 

1 Tawny Owl (Symiutn aluco). Deposited. 

22. 1 Malbrouck Monkey (Cercvpithecus cgnosurus ), <$ • Presented 
by Miss Hilda Baumann. 

1 Californian Toad (Bufo boreas ). Presented bv 1). E. Cardinall, 
Esq. 

24. 1 American Wild Turkey (Meleagris gallopavo), 2* Presented 
by F. J. Coleridge Boles, Esq. 

26. 2 Squirrel-Monkeys ( Chrysothruc sciurea ). Presented bv Master 

11. B. Young. 

1 Raven (Corvus cora.t •). Presented by Mr. C. Petrzywalski. 

1 Sparrow-Hawk (Accipiter nisus). Presented by Mr. G. Skegg. 
1 Blue-cheeked Burbot (Megalrema asialica). Purchased. 

1 Golden-crowned Conure ( Conurus a it reus). Purchased. 

1 Golden-winged Parrakeet ( IJrotngrn/s chrysopterus). Purchased. 

27. 1 Silvery Gibbo n (llyiobates U nctuous) } J. Presented by Capt. 

D. L. Delacherios. From Bur mail. 

28. 1 Idon Marmoset (Midas r os alia). Deposited. 

20. 1 Common Polecat (Mrntela putorius). Presented by F. D. 
Lea Smith, Esq., F.Z.S. 

2 Common Barn-Owls ( Strirjtammea). Presented by E. Hart, 

Esq., F.Z.S. 

30. 1 Pig-tailed Monkey {Macacus newest rinus) } 2 • Presented by 
W. Merryweather, Esq. 

Dec. 3. 3 Dwarf Chameleons (Chameeleon pumilus). Deposited. 

1 Black Salamander (Salamandra atm). Presented by G. A. 
Boulenger, Esq., F.Z.S. 

4. 1 Hawk 8-billed Turtle (Chelone imbricata). Presented by Capt. 

J. Sommer. 

1 Indian Crocodile (Crocodilus palustns). Presented by Capt. 

J. Sommer. 

2 Philippine Paradoxures (Paradoxurus philipjumsis). Presented 

by Mr. Geo. P. Ogg. 

5, 1 Meyer’s Parrot (Poeocephalus meyeri). Presented by Hugh 

Exton, Esq., M.D., F.G.S. 

Proc. Zool. Soc.— 1888, No. XLVI. 46 
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Dec. 6. 2 Common Quails ( Cotumix communis). Presented by W. H. 
St. Quintin, Esq., F.Z.S. 

0. 1 Bald-headed Chimpanzee (Anthropopithecus calm/#), $> • P ur ~ 
chased. See Nature, xxxix. p. 254 (1889), and P. Z. S. 1889. 
1 Molucca Deer ( Cervus molnccensu). Born in the Menagerie. 

1 Common Guillemot ( Lomvia troile). Presented by E. Hart, 
Esq., F.Z.S. 

7. 1 Brazilian Tapir ( Tapirus anierioanus), <$. Presented by 

Anthony Tnaffe, Esq. From the Province of Parana, S. Brazil. 
1 Moorish Gecko ( Tarentola mauritanica). Presented by J. C. 
Warburg, Esq. 

8. 1 Long-fronted Gerbille ( GerhiUus longifrons ), 2. Presented 

by Lionel Hanbury, Esq. 

11. 1 Australian Cassowary (Casnarius australis). Deposited. 

6 Moorish Geckos ( Tarentola mauritanica). Presented by J. 
C. Warburg, Esq. 

12. 8 Barbnrv Turtle-Doves ( Turtur risorius). Deposited. 

1 Nankeen Kestrel ( Tinnunculus cenckroides ). Presented by A. 
J. AVilkins, Esq. 

8 Wild Geese ( Anser cinereus). Presented by E. S. Cameron. 
Esq. 

1 White-fronted Goose ( Anser albt/rom). Presented by E. S. 
Cameron, Esq. 

1 Herring-Gull ( Larus argentatus). Presented by E. K. 
Cameron, Esq. 

8 Black Tortoises ( Tcstudo carbonaria). Presented by Leonai d 
Cooper, Esq. From Matto Grosso, 8. Brazil. 

18. 1 European Hawk-Owl (Sumia ulula). Presented by Lord 

Lilford, F.Z.S. From Russian Finland. 

14. 2 Galeated Pentonvces (Pdomedusa galeata). Presented by the 

Rev. G. II. R. Fisk, C.M.Z.K. 

8 Robben-Islnnd Snakes (Corondla phocarum). Presented bv 
the Rev. G. H. R. Fisk, C.M.Z.S. 

15. 1 White Stork (Cictmia alba). Deposited. 

17. 1 Yellow-footed Rock-Kangaroo ( Petrogale xanthopus ), <5. 
Born in the Menagerie. 

3 Common Partridges (Perdix cinerea). Presented by the Rev. 
F. T. Scott. 

19. 1 Egyptian Cat (Felts cliaus). Deposited. 

1 Common Paradoxure ( Paradoxurus typus). Deposited. 

21. 1 Blue-fronted Amazon ( Chrysotis cestiva). Presented by Miss 

Hayes. 

2 Moorish Geckos ( Tarentola mauritanica). Presented by 

Masters F. and O. Warburg, 

22. 1 Ring-tailed Coati (Nasua rufa). Presented by J. W. Bell, Esq. 
2 Long-tailed Japanese Fowls ( Galius domesticus } v&r.). De¬ 
posited. 

24. 1 Prevost’s Squirrel (Seiurus prevosti). Purchased. 

1 Pvxis Tortoise (Pyxis arachnoides). Presented by Col. J. H. 

Bowker, F.Z.S. From Durban, Natal. 

25. 1 Common Kestrel (Tinnunculm alaudarius). Presented by 

Mr. Thomas Austin. 

28. 2 Conoave-casqued Hornbille (Dichoceros bicomis). Deposited. 

2 Ceylonese Hanging Parrakeets (Loriculus asiaticus ), $>. 

Purchased. 

29. 1 Rat-tailed Snake or Fer de Lance ( Trigcmoctphalm lanceo - 

latus). Presented by the West Indian (Nat. Hist.) Explora¬ 
tion Committee. 

31. 4 Ruffs (Machetes pugnax). Purchased. 
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Abie&ra 
gerontes, 07. 
Ablepharus 
boutonii, 534, 530. 
egeri<e t 529, 533. 
Abraxas 

diversicolor , 825. 
fusrescens, 324. 
intermedia , 324. 
pusilla , 325. 
ulmata, 325. 

A cant haste r 
echinitcs, 388. 
Acanthoclinua 
indicus , 264. 

Acan thorny s 
leucopus, 482. 
Acanthvlifl 
cand acuta, 459. 
Accentor 

montunellus , 403. 
Acoipiter 
ftwas, 401. 

Achaea 

fascicuhpes, 224. 
melicerte, 225, 315. 
Acheron tia 
apropos, 587, 588. 
medusa , 587, 588. 
<rfyjr, 293, 587. 

Acid alia 
cemca, 227, 231. 
inductata , 322. 
relict ata, 322. 
Acontia 
lucida, 309. 
ritsemw, 222 . 
Solaris, 309. 
Aeosmeryx 
aucctw, 585. 
metanaga, 585. 
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msignis, 00. 

/ycoa, 66. 


Aoraea 

- neobule , 06. 

f perenna , <10. 

j pseudegina, 00. 

; sganzini , 6(5. 
f stenolea , (56. 

1 vinidia , 65. 

(Planema) joknstoni, 
91. 

’ (—) tycoa, 91. 

, Acrobasia 

I nigrescens, 336, 

| Acrocepbalus 

j phragmitis, 20. 

Acrothmium 

i cuprtcolle, 342. 

| gnsckkevitchi, 343. 

! Actenia 

gnidmalis , 293, 332. 
Acting 
tea, 119. 

] ningpoana, 034. 

119, 298, 

! 634. 

1 Actinometm 

j cumingi , 387. 

| fimbriata, 387. 

notata, 389. 

• parvicina , 384, 387. 

t Aetinopygia 

echinites , 389, 

! lecanora , 389. 

» mattri/mfia, 389. 
j miliaria , 389. 

Actitis 



latifascicUa, 338. 

Adimoaia 
multicodata , 351. 

Adisura 
ddicia, 310. 
davits, 310. 
marginalia, 310. 


Adoretus 

tenuimoculatiM, 376. 
jEgeria 
bicincta , 592. 
hector, 592. 
moult*, 592, 654. 
odyneripennis , 592. 
tenuis ., 592. 

ASgiahlU 
asiaticus, 49 
minor, 49, 467. 
mongola, 456. 
pecuarius, 49. 
placid,us, 468. 
tricollaris, 49. 
iEgithalus 
capc?isis, 29. 
caroti, 29. 
museulus, 29. 
par valus, 29. 
iEgocera 
magna, 82 
rectilinea, 82. 
tricolor, 81. 
venulia, 294. 
.Egotioma 

smteuth , 378. 

Aellopus 
hirundo , 97. 

AEmeue 
fasciata, 605. 
tacon^afM, 393. 
minuta, 005. 
sagittifera, 392. 
tania'ta , 0U5. 
jEolosoma 
ehrenbergi, 214. 
headleyi, 217, 
mruum, 217. 
quatermrium , 214, 

215. 

tetiebraruM , 214. 
variegatum , 214, 215, 

216. 217. 

40 * 
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iEthopyga 
sangmnipectuBi 277. 
wratfi, 276,277. 
Agalope 
banality 205. 
Agapanthia 
amuremiSy 380. 
Agaporms 
puflaria , 45. 

Aglia 
tau, 632. 

—, yar. japonica, 

632. 

Aglossa 
rasa Us, 332. 
imidumtis , 332. 
harputftSy 332. 
laminali&y 33*2 
rufjhtalis, 332. 
Agriaius 
guttivitta, 598. 
japonic us, 598, 654. 
Agrot-ia 

aristifera , 304. 
corficea, 305. 
fraterna , 305. 
ingrata , 305. 
intract a, 305. 
labyrinthica, 305. 
munda, 304. 
placida, 305. 
quadrisigna, 305. 
mjduniy 305. 
rnjfusa, 305. 

Ahaetulla 
emiiiiy 51. 

Aix 

galericulata , 460. 
Akesiua 
basalis, 396. 

Alainis 

umbrina, 313. 

Alauda 
arvensis, 464. 

Alavona 

barharella, 338. 
Alc&us 

pyramidatiSy 245. 
spratti, 245. 

Alcedo 

ispidoides , 192. 
Aloelaphua 
4. 

tichfendeini, 4. 
Alcides 

latona, 577, 580. 

Aids 

iterata , 320, 321. 

nndipennky 320. 
trikotaria, 320. 


Aletia 

albkosta, 410. 
exanthemata, 410. 
fraterna, 410. 
ohscura, 411. 

411, 

Alligator 

lucius, 106, 439, 440. 
j Aloa 

; bifronsy 619. 

; lactinea, 620. 
j leiwothorax, 619. 

! Alpemis 

| cpqualis, 82. 

| flammeolus, 617. 

| Alseonax 

comitata , 25. 

| Alyca?us 

! (Dioryx) umula, 

j 245. 

Alytea 

i obstetricanSy 125, 145, 
164,181,503. 
Amadina 
! fasciata, 30. 

Amauria 
ec/udea, 91. 

Jtanningfoni, 91. 
hyalite*, 57, 91. 
Ambulyx 

conmnguiSy 585. 
mac ul if era, 565. 
p lari da, 390. 
schauJjfthergeriy 585. 

, btertccipennis. 390. 

1 xubst rig ilia, 585. 

Ainia 
calvcty 424. 
Ampelophaga 
; fasciosa, 391. 
j ruhiginosa , 583. 

j Ampbipyra 
! flavicaudata, 312. 

1 magna, 312. 

• mmolitha t 312. 
j Amuullaria 
otea, 245. 

| paludinoides, 245. 

luerndy 53. 

; Amuria 

! cyofops, 597. 

Aroydona 
! lata, 628. 

Amyna 

eepkwtalis, 303, 304. 
stellata, 292, 308, 304, 
574. 

diqmaUda, 292, 8011, 
304 

ntrivta, 292, 303, 804. 


Atuyna 

mdultfera , 84, 292, 

QAQ QAJ. 

(Ilattia, WOs.) oephu- 
salis, 303. 

Anaitia 

ejfbrmata, 331. 
plagiata, 331. 
vast a fay 830. 

Anapleofces 
melamtiSy 34. 

Anas 

boschas, 480. 
crccca, 460. 
j falcata, 458. 
formosa, 460. 
supereiliosa, 187. 
zomrhyncha , 458. 
Ancervx 
david is, 589. 
increta, 589. 
pinastri, 588, 589. 
Ancboiuenua 
(Limodromaa) mag nun, 
371. 

Ancylolomia 
ohrysographella t 337. 
Andraca 
graedisy 625. 

Andropadus 
vtrens, 25. 

Anerastia 
ap., 336. 

Angerona 
stramincata, 319. 
Amaodaetylua 
signatu&y 369. 
tricuspidatus , 370. 
Amaocles 
suspicaria, 227. 

Aiioa 

mindorensis, 415. 
Anomala 
aulaXy 374. 
dubia, 374. 
frifschii, 374. 
orientals t 374. 
rufoauprm, 373. 
sieversiy 374. 
testaceipesy 874. 
(Euchlora) mongoliea , 
374. 

(Paraapilota) impkta , 
374. 

Anomalurus 
beecrofti, 8 . 
pusiUtfSy 8, 16. 
Anoplophora 

(MdanauaterVAiw<w*fr, 

379. 
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Anaer 

scgetum , 460. 

Autedon 
admits, 387. 
andersoni, 380. 
carinata, 387. 
conjungens , 389. 
eleqans, 389. 
milberii, 389. 
palmata, 384, 387. 
reynaudi, 384, 

387. 

spicata, 389. 
Antherastt 
calida, 633. 
cyiherca, 119. 
eimini, 84. 
fmtoni, 633. 
fmtema , 402. 
giudnjrii, 84. 
hasina, 030. 
morosa, 6il3. 
my lit (a, 119, 
p*rnt/t, 633, (>34. 
sivalica, 402, 403. 
U'ahlberyu, 84. 
Autherea 
pentagon ula, 384. 
Anthipes 
alb(/rons, 247. 
m/i/at/ana, 247, 

272. 

moniliger , 247. 
sohtarta , 247. 
submoniliger , 247. 
Anthoeharis 
antevippe, 74. 
ewmc, 74. 

73. 

Anthupaila 
divergent 222. 
marginalin, 310. 
Anthopa 

ornatus, 477, 483, 
484. 

Anthruzantha 
davidis, 331. 
Anthreptoa 
hypodila, 39. 
longuemarii, 39. 
orientalis, 89. 
tepkrolmma, 39. 

An thropopithecus 
troglodytes , 5, 16. 
Anthus 
cennnu.% 28. 

gouldi, 27. 
pyrrhonotw, 27. 

sordid**, 27. 

Anzabe 
sinmsk, 611, 


j Apalw 
! lepida, 21. 

Apaturu, 
irw, 120. 
i Apha 

tychoona, 627. 

! Aphelee 
i gracilis , 378. 

| Aphendala 
fasciata , 403. 

| sericea, 610. 

| Aphodius 
I apical is, 372. 

j pall id wornis, 372. 

•j 4‘punctatus , 372. 

| sordid us , 372. 

t urostigma, 372. 
j Apogou 
| orafurce, 260. 

! *//«»/<, 260. 
j Apogonia 
, cupreoririths, 373. 

; s/dendtdir, 373. 

| Aporia 

rratiegi, 120. 

1 Aporocles 
; medeagrkalis, 331. 

' Aptenodytes 
pennant i, 663. 
Aquila 

ra/tajr, 248. 
Arachnoids 
placenta, 388, .‘189 
Ar chafer 

i /yp/ci/s, 388, 389. 
j Archibuteo 
, hennlasius, 434. 
j Arctia 

, puw'tigera, 618. 

I rosacea, 618. 
t seriatopnnctata, 618. 
j. Ardea 

j «/in modrsta, 40S. 

| cine mi, 4<18. 

, jugular is, f>2>. 

Ardeiralla 
jlavico!/is, 186, 203. 
t ooodfordi, 180, 202 . 
Ardetta 

} sinensis, 438. 
Arginea 
cingulifera , 83. 
Argiva 

purpurata, 573. 
Argya 

rubiginosa, 24. 
Argynnis 

euphrasy ne, 120 . 
Argyris 

i cinerea , 298. 

| #««w, 647, 633. 


; Argvris 
! plugiata, 647. 
supcrans, 647. 
superba , 647. 

Ariophanta 
cicercula, 537. 
my ops, 537. 
perpolita , 537. 
i (Microcystis) mabefte, 

i 536,537. 

I (—) mild redes, 536, 537. 
| ( -) normani, 536, 537. 

l Aroa 

I a$a, 621. 
j discalis, 98. 

jointsi, 647. 

, Artaxa 
1 confusa, 632. 

, conspersa, 623, 624. 
du/ramma, 297. 

./£« vinata, 623. 

’ fmtema, 297. 
guttata, 297. 
inteusa, 623. 

> liudmta, 624. 

palm rea, 623, 655. 
j pusifla , 297- 

! sCtntiHans, 624. 
subjlava, 623. 

—, var .piperita, 623 
sulpha resents, 399. 
tnfasciata . 399. 

A rtibeus 

jMTspici/tutus, 129. 

Artcmiyios 
, foliguiosus, 26. 

! Afcinum 

panctulatum , 378. 

| striatum, 378. 

j Asio 

accipitrmus . 454. 

Asperazilcum 
qiganteum , 290. 

! japonic urn, 290. 

cayintfentm, 290. 

, Asphalia 

cinerea, 300. 

Aspidosternum 
metalhcwn, 87. 

Aspilates 
obfiquaria , 324. 
susccptaria, 318. 
uvaria, 330. 

Astcrina 
burtoni, 388. 
cepheus, 384, 388. 

389. 

Asthena 
ochracea, 321. 

Asthenosoma 
mm*, 388. 
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Astrilda 
cinerea, 32. 
nonnula , 31, 32. 
Aitropecten 
sp., 384. 
andersoni, 389. 
euryacanthus, 388. 
Hemprichii , 384, 388, 
889. 

notograptus , 389. 
polyacanthus, 388. 
Astropbyton 
clavatum , 388. 

Astropyga 
freudenbergi , 388. 
radiata, 383. 

Astur 

alhigtdaris , 183, 187, 
188. 

cuctiloides, 461. 
dampicri , 183. 
holomelas, 182. 
palumbarius, 459. 
pulchellus, 187. 

183, 187, 

188. 

V'ooafordi, 183, 187, 

188 . 

Astura 

punctiferalia i, 579. 
Aeymbata 

roseiventris, 98. 

Atalapta 

noveboracensis, 444. 
Atella 

colvmbina, 64. 

Aterica 

cupavra, 61. 
veronica, 61. 4 
Athena 
perlata, 47. 

Atherura 

afrieana , 15, 16. 

Atolnois 
japonica , 618. 

Atractaepis 
aterrima, 51. 
irregularis , 51. 

Attacus 

119. 

# bauhinm, 84. 
ct/ntkia , 119 r 634. 
pemyi, 119. 
pryeri, 634. 

634. 

tmlderi, 634. 

Aurana 

sp., 231. ! 

Austenia 
erratica, 241. 
kkyomgensis* 241. 


Azylia 
putris, 409. 
triseriata, 409. 
Azanus 
worijna, 68. 
Azazia 

rubricans, 226. 
Azemiops 
/*», 266. 

Azinis 

assamensis, 338. 


Balemceps 

rftp, 284, 285, 286, 287, 
288. 

Balataea 
agerioides, 594. 
octomaculata, 594. 
Barandra 
fumata, 396. 

Barbatula 

chrysocoma, 42. 
leucolcema, 42. 

Barsinc 

rhodophila., 602. 

B&siana 
bilincata , 587. 

Batis 

senegalenm, 26. 
Batrachylodes 
vcrtelrralis, 90. 

Baza 

guadalcanarensis , 187. 
Bela 

ptpramidalis, 567. j 

Belenois 

agrippina, 79. 
calypso, 76, 77, 78. 

76. 

dentigera, 78. j 

gidica , 78. . j 

‘iryfafo, 78. 1 

instabilis, 76. ! 

lordaca, 79. ! 

severina, 78. 

Bembecia ] 

odyneripennis , 592. | 

pernix , 592, 654. ! 

Bessomis 

intermedins , 21. i 

Bbima 

mdulosa, 404. 

Bintha 
graci&s, 594. 

Bireta J 
jpaW&fo, 621. 
plmma, 620, 655. 
straminea, 621. 

Birgus 
Az£ro r 529. 


Bizone 
hamata, 604. 
puella, 604. 

Bl&rma 

(Soriciacus) berlandieri, 
444 

Blatta 
Jidda, 547. 

Bleptina 
dimmalis, 226. 
funestalis , 226. 

Blytbipicus 
porphyromelas, 279. 

Boarmia 
compactaria, 546. 
iterata, 320. 
picata , 320. 
rrpandata, 120. 
damsana , 226. 
trikotaria, 320. 

Bocana 

erythmalis , 318. 
gramtaUs, 545. 
fndwti/is, 226. 
syphoidcs , 226. 

Bociraza 
sc prat a, 576. 
vacuna , 576, 580. 

Bombinator 
bomhinus, 123, 125,503. 
511. 

igneus, 123, 164, 181. 

Bombycilla 
garrnla, 459. 

Bornbyx 
abietis, 631. 
ascttli , 646. 
anachoreta, 636. 
anastomosis, 636, 
arundinis , 644, 
aurifiua, 622. 
bicolor, 638. 
bicoloria, 638. 

5$da, 644. 
cameHna , 640, 
castama, 644. 
certhia, 635. 
chaonia , 639. 
chrysorrhma , 622. 
curtuia,, 636. 
curvatula, 649. 
dodotma, 640. 

644. 

643. 

fdsciatella , 627* 
fiaveola , 654. 
furcula , 644. 
fuseata, 654. 
gonostigma, 626. 
gmeola, 599. 
harpagula, 649, 
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Bombyx 
lubricepeda, 619. 
luctifera , 618. 
mandarinm, 626. 
menthastri, 618. 
tnilhauseri, 641. 
mon, 311, 626. 
nemtria , 627. 
nuda, 605. 
ockreola, 600. 
palpina, 638. 
plumigera , 638. 
popufifolia, 629. 
pruni, 627. 
purpurea , 616. 
quereus , 120. 
rosm, 602. 
rumila , 616. 
sangaica , 621. 
sangninoUnta , 620. 
sinensis , 621. 
awor, 605. 

632. 

terrijica , 041. 
trimaru/d , 610. 
v-nigrum, 622. 
vinula, 643. 
unit a, 599. 

(Saturn ia)5a«A*'m>, 84. 
—, var. arideola, 599. 
walhchii, 035. 

Bouaaia 

bet ul in a, 467. 

Botyodes 

229. 

Botys 

abrupt alis, 230. 
came ati# t 335. 
convert alts, 334, 
corticali% 335. 
crcona/is, 334. 
diffusalis, 335. 
lupulinedis , 335. 
neoclrsalis, 334. 
nubilalis , 335. 
pangialis, 3115. 
suspicalis, 334. 
tenmalis, 335. 

Braciiyccpb&lus 
ephppium , 172. 

Brocbyptoryx 
nipatenm ; 273. 

Bradyoruie 
pallida , 20. 

Bradytus 
brevipmms, 370, 

Brakmaea 
earpentm, 635. 
eerthia, 635. 
japonica , 635. 
mnisrechi, 635. 


Briasus 

unicolor, 384, 388. 
Bryopbila 
nigrivittata, 301. 
Bubal ns 
indicus , 415. 

Bubo 

cincrascens, 47. 
ignaws , 461. 
ntaculosus, 47. 
Buceros 
pi trains, 249. 

Budytes 
jtoa, 27 
Bufo 

calamita , 169, 182. 
regularis, 51. 
varialntis , 140, 149. 
varicgatus , 169. 

Hr id is, 169. 
vulgaris, 169. 
Buphaga 
afrb ana, 37. 

! Burnesia 

lencojtogon, 22. 

Butalis 
grtsola, 26. 
lahrostru , 465. 
Butastur 
rufipemm, 46. 

Buteo 

piuwipes, 461. 

I Butoridcs 
j javanica, 187, 202. 
j Bythinia 

i alberti , 52, 54, 55. 

badiella, 54. 
j walltri , 54, 55. 

i 

! Caeatua 

| dmjrpw, 187, 188. 

249. 

Caca»cia 
simulana, 337. 
Cacomantis 
tpmhono/n-as, 187, 191. 
Oairina 
rutila, 469. 

Caligula 
japonica, 633. 
jonasi , 633. 
CaUit*hroma 
bungii , 379. 

CalhVilix 
abraxata, 618. 

Gallic! repana 
argent if era, 574. 
scintillata, 574. 
Oallidula 
J felderi, 612 


Calligenia 
pallida , 603. 

Oallimorpha 
1 dominula, 120 . 

j glaucopis, 613. 

CailioMxmia 
kungcrfordi, 568, 570. 

Calhteara 

! <r5?W5». 031, 632 

i pstudubietis, 6*’2. 

■pudthunda, 631. 
j , var concolor, 631. 
j Cal Ward ia 
| guttata , 212 . 

! Oallopistria 
exotica, 222 . 

Callosune 
damarenHs, 95 . 

1 deidamioides, 95. 

event tins, 95. 
vulnerata, 93. 

Oallula 

bale at a, 172. 

/»<*/<?, 172. 

Calobatea 
me! a nope, 464. 

Catenas 

i nwvbancus . 248. 

Calorbamphus 

281. 

Calornm 

wt talhca, 187 . 

Calyphantna 
erythaujenys, 34. 

( amaroptera 
Irrevtcuudata, 22 . 

Cnnponotus 
Itiimpirda , 551. 

■ nv firhfbros, 551. 

Campothera 
maculosa , 41. 
nubica , 41. 

Camptoloma 
interiorata, 615. 

Cancel 1 aria 
cost if era, 568. 

/te™, 568, 570. 

Cancroiria 
1 cocklearia, 288. 

Cani> 

i anthus, 2. 

2. 

a carer, 2. 
chama, 2 . 

! 2 . 

| fullipes , 2. 

I fulvus , 2. 

j griffithi, 2,140. 
)<ramicws, 2. 
lateralis, 2. 
latrans, 2. 
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Canis 
lupus, 1. 
mesomelas, 2. 
montanus, 265. 

niger, 2. 
occidentalis, 1. 
pallidus, 2. 
rudis, 2 . 
velox, 3. 
virqinianus , 2 . 
wipes, 2 . 

Ganna 

splendens , 412. 

Cantbelia 

wgnusalis, 336. 
lucida, 336. 

Capnodes 
stellata , 317. 
trifasciata , 317. 

Caprimulgus 
jotaka , 462. 

Carabus 
bilbergi, 368. 
fiduciary , 381. 
ignimitella , 381 . 
kiu hang ends, 381. 
/rt/bsseC381. 
tuberculoma, 368. 
ran-volxemi, 368. 
(Coptolabrus) angus- 
tua , 381. 

Caradrina 
externa , 303. 
farinacea, 411. 
morpheus, 303. 
sabulosa , 303. 

Cardiosoma 
camifex, 88 . 

Carpocapsa 
pomonella , 338. 

Carpopbaga 

brenchleyi, 186,199. 
myristieirora, 522. 
nifigula, 199. 
vanwyckii, 521, 522. 
whartoni, 520, 521, 
522. 

Cassis 

cernica, 211, 213. 

Castalius 

, me, 69. 

Casuarius 
bcnnetti, 658. 

Cataelysta 
drusiaMs, 228. 

Catbaraius 
crihricollis, 86 . 
ptihecitis, 86 . 
mostris, 86. 

Oafcocala 

afghana, 313. 


Oatocala 
c&tafo, 314. 
jonam, 314, 315. 
Tima, 313. 
paiala, 314, 315. 
persimilis, 314. 

Oatochrysops 
osopwa, 6o. 
cyclopteris, 68. 
osirn, 68. 

Catopsilia 
pyrene, 75. 

Cec’ropis 
dauriea, 462. 

Ceira 

straminea , 621. 

Oephalotis 
pertmii, 476, 483, 
484. 

Cepli anodes 
tyfo* 294, 581. 

Oerastis 

subdolsm, 306. 

Oeratites 
jcwpideus, 87. 

Ceratobfttrachus 
guentheri , 88, 90. 

Ceratoclasis 
barbicomis, 230. 

Ceratophrys 
americana , 170, 171. 
omata, 170, 171, 182. 

Cerbera 
odollam , 119. 

Cerchueis 
alopex , 47. 
ardedaea , 47. 
tinnuneulus, 46. 

Cepcopitbecus 
mmango, 564. 

Oercsium 
nigrum , 539, 540. 
simplex , 540. 

Geriantbus 
membranaceus, 359. 

Certhia 

cvanocephala, 39. 
familtarts , 4(53. 
verticalis, 39. 

Oerura 
6iMz, 644. 
erminea, 401. 
furcula , 644. 
himalayana, 400. 
lanigcra, 644. 
menciam , 644. 
vimla, 400, 401. 

Ceryle 

fotgubm, 463. 

Cetonia 

brevit arsis, 377* 


Cetonia 
ftoricola, 370. 
marmorata , 377, 
seulensis, 377. 
submarmorea, 377. 
Oeyx 

solitaria , 193. 
Chaerocampa 
andamanensis, 220. 
eelerio, 220. 
clotho, 584. 
e/penor , 120, 584. 
mtfws, 220. 
fraterna, 584. 
japmica , 584. 
tewidi, 584. 
macromera, 584. 

| 584. 

| oldenland.it t, 120, 584. 

I CbwUxmeme 
I eery mica, 97. 
j Chalcophaps 
I in die a , 522. 

j merger ilhm, 201. 

| natalist, 522. 

sfephani, 201, 522, 
523. 

Chaleosia 

appendieulata, 220. 
caudata, 612. 
pulchella, 295. 

Challa 

hi maculate, 395. 
quadrimaeulata , 395. 

1 Chamadeon 

S mnegalensis, var. 5m- 

ya/a, 50. 

Chapra 
mat bias, 81. 
Gbaradrius 
damarenm , 49. 
fluviatilis , 49. 
fulvns, 456. 
geoffroyi, 528. 
peewrtus, 49. 
tricollaris, 49. 
Charaxes 

antamhoulou , 72. 
cowani, 72. 

60 

litereti us, 60. 
pollux, 60. 

Oharnidas 

aurantiaca, 296. 
Ohasmina 
cygnus, 222. 
glabra, 222. 
Oheiisoobes 

morio, 547. 

Obelonia 

Jktvidttt 616 . 
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Chelonia 

rubesoens, Tar. amnren- 
sis, 616. 
virgata, 529. 

Chelonomorpha 
yapaaa, 613. 

Onersotis 
guadrwgna , 305. 
rectangula, 305. 

Chethooampa 
processioned^ 654. 

Chilena 
similis, 297. 

Ohilo 

chrysograpfudla , 337. 

Chilonycteris 
rubiginosa, 129. 

Chionomera 
argentm, 606. 
superb a, 606. 

Ohirodota 
rufescem, 389. 

Ohiroleptes 
australis, 170. 

Chiru rorays, gen. nov., 
237. 

forbesi, 238, 239. 

Chiasmus 
costiger, 369. 
hospcs, 369. 
neviger, 369. 
virgultfer, 369. 

Chlamyd oselachu s 
an guineas, 126, 

Chloridopa 
kona, 218. 

Ohlorociohla 
gracilrrostris, 24. 

Chlorospiza 
sintca, 466. 

Chocrot riche 

niphonis, (524, 625. 
squamosa, 624. 625. 
staudingcn, 624, 625. 

Chroicocephalua 
sounder si, 458. 

Ohroetogastria 
hrerivenis, 627. 

Ghrysoooooyx 
cupreus, 42. 

Chrysodexna 
simplex, 5.38. 

Chrysoniela 
japana, 345. 
obscurofasciata, 346. 
virgata, 346. 

Chr^somitris 
spinus, 466. 

Chryaophlagma 
jlavinucha, 280 . 
puniceus, 279 . 
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j Chrysophlegma 
wrayi, 279. 

Cicindela 
chinensis , 368. 
gemmata , 368. 
japanensis , 368. 
raddei, 368. 
sylvatiea , 368. 

Ciconia 
«//>«, 658. 
Imjciana, 468. 

Cidaria 

amplicafa t 328. 
bremfasciafa , 330. 
jumeza, 329. 
pamphilata, 330. 
rostrifera, 330. 
subrnbesrens, 329. 

; thomasata , 329. 
j Cifuiia 
j ioca pies, 632. 

j Cimitra 
. win sella, 3.‘18. 

Cinciudela 
, tobipcnnis, 380. 

j Cnidus 
j pallasi, 463. 
i Cmnyria 
I naX, 38. 

| ckloropygia , 38. 

1 cuprea , 38. 

erytkroceria, 38. 
j f renal us, 197. 

obscura , 38. 

I superha, 38. 
verticals, 38. 

Cinogon 

j askofdensis, 585. 
cmgulatum, 585. 

Circaetus 
eineracem , 46. 

Circus 

fpruginosus, 45. 
cyaneus, 461. 

Cisticola 

; cinerascens, 23. 

j dstieola, 23. 

| cursitans, 23. 

| fh'ruginea, 23. 

! hypoxantha, 23. 

1 iodoptera, 22. 
ladoensis, 24. 
lateralis , 23. 
lugubris, 24. 
marginalis, 23. 
marginata, 23. 
mentalis, 22, 23. 
rnevia, 24. 
aatafoiaw, 24. 
xfnmgii, 24. 

22. 


Oisticola 
rif/a, 23. 

Claniis 

bilineata, 583. 

Clangula 
glaudon , 469. 

Clanis 

bilineata, 587. 
deucalwn, 587. 

I Clausilia 
| affinis, 244. 

I (IVudonema) sA<i«Tr<7, 

j 5M4. 

Cledeobia 

! wfumatalis, 332, 333. 
i Oleis 

1 hiplagiata, 572. 
hypoleuca , 572. 
nenia, 572, 580. 
nigrescens, 572. 
Cleopatra 
hulitnoidcs, 54. 
miHi, 54. 

Clisiocampa 
testacea, 027. 

Clilellio 

arenarius, 485, 487, 

488, 490, 491, 492, 
494, 495. 

: cter, 485, 487, 488, 

489, 490, 492, 493, 
494. 

Clitumnus 
stiljmoides , 547. 
stilpnm, 547. 

Clout era 
anachnreta , 636. 
j anastomosis, 036. 

— , Tar. orient alts, 
630. 

* Clypeaster 

humlis, 384, 388. 
i Clytanthus 
plebejus, 379. 

Clytua 
capra, 379. 

Cneorana 
elegans, 350. 

1 femoralis, 350. 

j fulvicollis, 350. 

i Cnetbodonta 
| grisescens, 642. 

\ Cohit is 
\ ttenia, 3. 

j Coccothraustes 
I vulgaris japonicus, 
j 466. 

Cocytodes 
vmdesta, 223. 

| Colaspoides 

• chinntsi*, 343. 
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Colaspoide* 
femoralis, 348. 
martini , 343. 
opaca , 348, 
spinipes, 348. 

Colias 
pyrene, 75. 

Ooliuspaseer 
axillaris, 33. 
macrurus, 33. 

Collita 

agrota, 509. 

Oollocalia 
esculenta , 520. 
fuciphaga , 108. 
natalis , 520. 
neglecta, 520. 
spodopygia, 194. 

Oollolophus 

S unicms , 279. 

obooentrotua 
atratus , 888 . 
Golobua 
gueresa, 5. 
Goloehirua 
armatus, 389. 
Colcenas 

nicobarioa, 187. 
Colpodes 
amoena, 383. 
splendent, 383. 
euperlita, 383. 
Columba 

521. 

rupestris, 467. 
Columbella 

208,21 a 

Com p os i a 
olympia , 120 , 121 . 
Copris 
ocAwjf, 371. 
tripartita , 371. 

^aadetfa, 341, 
342. 

kusteri, 342. 
na«V, 342. 
Coptolabrus 
gehinii , 369. 

369. 

schrenkii , 869. 

* maragdbnus , 368. 


modvea , 541, 
Ooralliophila 
turrita, 209, 218. 
Coraphitea 
leucotis, 29. 
Gorbicula 


pumlla, 55. 
radiata, 55. 


Corernia 
livida, 329. 

Corinea 
mathem , 580. 

Cornufer 

corrugatus , 88, 90. 

90. 

guppyi, 90. 
solomonis , 88, 90. 
vitiantis, 173. 

Corucia 
eebrata , 88, 90. 

Cornis 

japonensis, 465. 
kawaiienm , 218. 
ori&ntali& % 459. 

Corycia 
mytylata, 323. 

Corydon 
sumafrantts, 278. 

Coryphocera 
africana, 86. 

Cory (hail 
leucolopkus , 44. 

Corytheola 
cridata, 44. 

Oorythura v 
cinnamomea , 49. 

Cosmetomia 
vexillarius , 40. 

Cosmia 
sp. n., 309. 

Cosraophila 
xantkindyma, 223. 

Cosaus 

| cowu8 y 647. 

| ligniperda, 646. 

! vicarius, 646. 

Coasypha 
, heughni , 21. 

| verticalie, 21. 

Cotile 
cincta, 40. 
j Coturnix 
! tfomwiwwM, 467. 
ussurianvs, 467. 
vulgaris japonica, 

467. 

Cotyle 
sinensis, 454. 

Crambua 
ItUeellus, 337. 

Graapedia 
persimilis, 322. 

Cricetodipua 
flams, 447, 448, 

449. 

parvus, 450. 

Crioetomys 
grmbianus, 10, 10, 
480. 


Cricetulua 

133. 

Crioetua 
aureolus, 133. 
aztecus, 133. 
californicus, 133. 
cinereus, 134. 
frumcntarim , 135. 

. leucoy aster, 138. 

, leucopus, 133. 
i longicaudatus, 133, 
134. 

I meximnus, 138. 
j mickiganensis , 133. 

mongolicm , 134. 
j obscurus , 134. 

! palustris , 133. 

taylori, 133. 

J torndus, 183. 

I tfraef, 133. 

(Onoohymya) leucogas- 
ter , 445. 

(Rbipidoraya) fatfi- 
mam/s, 183. 

, (—) leiu'odacfgluA, 133. 

< (—) mastaralis , 133. 

. (- ) sclateri , 138. 

I (—) sumickrasti , 133. 

(Tbomaaomya) (’*«<?- 
raw, 134. 

j (Veaperimua) leuropus, 

! 445,447. 

j (—) taylori , 446. 

Cricula 

j trtfenesfrata, 119, 

| Orinia 

1 varia, 170. 

1 Criniger 

gutturalis, 272. 
strepitans , 24. 
verrrauxi, 24, 

: Crinodes 

sommeri, 645. 

! Criooephalua 

ru&ticus, 378. 

Crioceriis 

i chinensis , 340. 

rugata , 340 
triptagiata, 340, 

! Crithagra 

j barbi/.ta , 87. 

Crocidura 
doriana, 7. 
fuliginosa , var, dri- 
ol«m, 517,532. 
Orooodilua 
americanus * 439. 
nUotious, 439. 

■pmmmm, 88, 90. 

Cromileptea 

alfimit, 258. 
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Cropera 
testacea, S3, 
Crossarcbus 
fasciatus, 6. 
obsctirtis, 7, J6. 
zebra, 6, 16. 
CryptobranchuB 
japonicus, 434 
CryptocephaluB 
chinensis , 341. 
cniciptnnis, 34!. 
Cryptoiopha 
davisoni , 271. 
montis , 271. 
trivirgata , 271. 
Cryptops 
hortcnsu, 556. 
inermipc# , 556. 
CryptoBoraa 
preset a ns, 241. 
Gticulus 

canorus telcphonu*. 
460. 

rlamoms, 42. 
cupreus, 42. 
ffiihvrw , 42. 
tndicus, 466. 
validu#, 42. 
Cucmnam 
ammilis, 389, 
forbesi, 389. 
Culicieapa 

ceiftoncnmfi, 271. 
Culcita 
^rejr, 388. 
n#v<e-guinr<e, 388. 
sckmideltana, 388. 
Curubaaa 
erwntata , 3!0. 
Cuscuh 

orientals, 248, 

Outia 

<YrwwfVm*a, 276. 
nipalensis, 276. 
Cyanalcyon 
Uucopygia, 193. 
Oyane 

604. 

Cyanopolius 
cyanus, 465. 
Ovanoptila 
cyanomelatna, 465. 
Cyrlobatis 
oli^odactylus, 127. 


CyoloduB 

100 , 102 . 
CyciophoruB 
»p., 245. 

rramnlabetta, 244: 
exceUme, 245. 
/wtyttm/w. 244. 
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Cyclura 
nubila, 100. 
CygnopBis 
I cygnoides, 460. 

I Cygnus 
! mimrns , 460. 

j ofor, 458. 
j Cyligrainrna 
! latona, 85. 

! Cylindrodesmue, gen. 
i nov., 558. 
t hirmetus, 558. 

Cymal ophora 
i albicostata, 652. 

I ampliata, 652. 

august at a, 652. 
arctipennis, 653. 
argcnteopicta, 652 
j duplaris, 653. 

j maxima, 653, 655 

; nurahilh , 651. 

! octoqcbima, 652. 

053. 

1 ocularis, 652. 

J or, 652. 
j plumbea, 652. 

> pun dig era, 653. 

rvJu'oUis, 653. 
trutis , 652, 655. 

Cymot hoe 
! 61. 

1 Cynouycteris 
! brachyotus , 475, 483 

484. 

Cyprtea 

kungn-fnrdi, 208. 
pyriformis, 208. 
Cyrena 
pusilla, 55. 
raihata, 55. 
Cyrstostomus 
frenatus, 197. 
Cvrtacanthacris 
dispart tie, 549. 

,• fusil inea, 549. 

mdanocerus, 550. 
nigricume, 550. 
Cyrtonotus 
nitens, 370. 

Cy«tidia 
stratonice, 614. 
Cytherea 
guttata , 213. 

(Caryatia) hunger fordi, 

212, 213. 

(—) isocardia, 21.3. 


DaHyletbra 
capeim*' 434. 
Dafiln 

ow/ta. 460. 


Dahira 

i rubiginosa, 391, 

! Danais 

hmniace , var. petive- 
i ra«a, 57. 

| Daphnuaa 

colligata , 587. 
Dasaratha 
himalayana, 397. 
Pasvehira 
a tow, 631. 
a crony eta, 631, 642. 
amata, 632. 
argentata t 632. 
dal berg i cp, 399. 
inclusa , 399. 
lumdata, 631, 642 
I pryeri, 631. 

• pud tea, 631. 

I so lit ana, 631. 

I)asym\s 
gneiitcii, 12,16. 
P&sypeltw 

scabra , 51. 
j Pasyprocta 
punctata , 129. 
i PatanoidfH 
i sp, 636. 

1 a]proximo ns y 636, 637, 

655. 

| fasetata , G36,637. 

Peilernem 
alhipnneta , 573. 
j Peilephila 
oro.s, 220. 
euphorbia, 120. 

; //<?//?, 120, 583. 

In arnica, 293. 

! rubiginosa , 583. 

, Deiopeia 
; cingulifcra , 83. 

• pu/chella, 83, 120, 121, 

615. 

: Pemas 

coryli, 120. 

Demiegretta 
wrm, 187,202. 
Dendrobates 
j tinctorius , 173. 

I Pendrochelidon 
j 278. 

I longipennis , 278. 

j Pendrofnlco 
i at ml on, 461. 

i Bend rohy rax 
j arbvmts, 15. 

I emini, 15,16. 

| Dendrophis 

caJligaster, .88,90. 
solomonis, 88, 90 
DandropimiB 
fafresvayii, 40 
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Den tali um 

compretmtm, 569, 570. 
Deomys, gen. nor., 130. 

ferrugineus, 130, 135. 
Desmobathra 
niphoplaca, 578. 
Destolmia 
insignia, 644. 

Diacrisia 
irene, 615. 
russula, 615. 

616. 

Diodema 
bolina, 223. 
setosum, 388. 
Diapromorpha 
trifa&ciata, 87. 

Dicieuin 
ancum, 197. 
Diohromia 
duplicate , 226. 
Dicranura 
erminea, 644. 
felina, 643. 
vinula , 643. 

Didelphve 
aurita, 129. 
cancrivora, 129. 
dimidiata , 353, 354, 
365. 

marmpialu, 129. 
virginiana, 129. 
Dielephila 
romanovi, 583. 

Diffama 

hearseyana , 295. 
Digenea* 
albifrom, 247. 
leucops, 246. 
malayana , 247. 
moniliger , 247.* 
fiolitaria, 247. 
submoniliger, 246, 247. 
Diludia 
increta , 589. 
nebutosa, 571. 
Dionyebopius 
niveue, 620. 

Diphtera 
fasciata, 408. 
pallida, 298. 

Diplotyla 
, cyclospih, 230. 
ochrosema, 230. 
Dipodomys 

448,449. 

— minor, 448, 449. 
deserti, 449. 
phittipei, 448, 

Dipeau 

irregularis, 88, 90. 


Dirphia 
tarquinia, 119. 

Disooglossue 
pictm, 125, 164, 181, 
500. 

Dissodectes 
ardmacus, 47. 

Distenia 
japonica , 378. 

Docirava 
cequilineata, 330. 
uvaria , 330. 

Dolichosticba 
perinepkcs, 230. 

Doliohus 
flavioordis , 371. 

Dorika 

sanguinolenta , 310. 

Dothtba 

mesenterialis , 228. 

Dracfenura 
agramma , 229. 
astkenota , 229. 
mgota, 229. 

Drugana 
pansalis, 545. 

Drepana 
ac-wfa, 649. 
crocea, 649, 655. 
curvatula, 649. 
falcataria, 649. 

/atw, 649. 
karpagula , 648. 
hyalina , 401. 
japonica , 648. 
lilacina, 401, 402. 
paMeolus , 648. 
patrana, 648. 
ecabioaa, 648. 
simillima , 402. 

Drepanulides 
mfulus, 654. 
palleolus, 648. 

Drymocataphus 
nigricapitatus, 275. 

Drymociohla 
incana, 21. 

Dryinceca 
concolor, 23. 
mystaoea, 22. 

Drymoica 
curviroetris , 24. 
nataltmis, 24. 
strangei, 24. 

Drymonia 
chaonia , 639,640, 
crrcimecripta, 643. 

640, 655. 

manleyi, 369,565, 
pennagna, 643. 
trimacula, 640, 


Dryoacopuft 
affinis, 25. 
mlphurcipectns, 25. 

Drypfca 
aentata, 371. 

Durgella 
hvicula, 241. 

Dyphlebia 
j trimenii , 98. 

| Dysgonia 

atbivitta, 316. 
analis, 316. 
arctotmnia , 316. 
confident, 316. 
latifasda, 316. 
olympia , 316. 

• Eaclea 

itnperialis, 120, 

Earias 

ehlorana, 606. 
chromataria , 605. 
limbana , 605. 
ochralctwana, 606. 
pudicana , 606. 
romfera , 606. 

Ech in aster 
pur/mrnts, 384,388. 

Echinodiscue 
biforis, 384, 388. 
j Eel) in ol am pa 
| oviformu. 384, 388. 

| Echinometra 
| lucuntcr, 384,388. 

oblonga , 388. 

| Echinoneus 

cyclostomus, 388. 

Ecbinothrix 
calamaria, 388. 
i Echinus 
, avgulosus, 388. 

| Eclectus 
| poluchloros, 249. 

I potychlorus, 187, 189. 

j Edema 

! nivilinea , 638, 655. 

Edoliisoma 

erylkropygium, 184,196. 
erythropogon , 196. 
remotum, 184,185. 

Egnasia 
erchina, 317. 

Elainea 
pagana , 107. 
ridleyana, 107. 

Elcysma 
transUidda, 612. 

Bleotria 
e/iiott, 262. 
hoedtii, 264, 
mdtroltp^pta, 261, 
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Ehninia 

longicauda minor , 27. 
teresita, 27. 
Eraballonura 
nigrescent, 479, 483, 
484. 

Emberiza 
caataneiceps, 435. 
fucata , 465. 
rustica, 456. 
spodocephaJa, 466. 
Embolopborus 
fritdlm , 423. 

Eminia 
lepida , 21. 

Empusa 
egena, 88. 

Engina 

angulata % 210, 213. 
Enyffrue 
bibronii , 90. 
carinatus , 88, 90. 

Enys 

ancem, 585. 

Eophona 
melavnra , 456. 

Eos 

cardinal™, 187, 190. 
Epacromia 
rvfostriata, 550. 
Epicopeia 
menna , 612. 

Simula tit, 611, 055. 
Epifidonia 
siqnata, 323, 
Epilachna 
»p., 539. 

Epinephelus 
retonti, 259. 
Epomophorus 
franqueti, 7, 16. 
(Hypsiguathus) 
strasus, 7, 10. 

Erast ri a 

mandsi kuriana, 009. 
vermiciduta, 222. 
Ewsbungela 
meUmaugea, 230. 
Erebus 

albiritk'tus, 315. 
Eremomela 
elegant, 22. 

Erilita 

modest alls, 579. 
Eromene 
ocellea , 337. 

Eronia 
cleodoroy 96. 
dilated a, 96. 

Eroaia 

cmehifmdU , 228. 


Brythropygia 
ruficauaa, 21. 

Eryfchrosterna 
luteola, 405. 

Erythrura 
prasina, 140. 
p&ittucea, 140. 
trichroa, 197. 

Esacun 

magnirostris, 201. 

Estiginene 
lactinea, 620, 
menthastri, 618. 
mterens, 618. 

Estrelda 
udrild , 32. 
atricapilla , 32. 
cinerea , 32. 
nonnula, 31. 
paludicola , 32. 
i rhopopgga, 32. 

! aubjlava , 32. 

| Eteru^a 
; enrhromoidcs , 

I 613. 
j pulchella , 295. 

rmiufa, 612. 
trihturala, 295. 

Exoccelus 

tdfipinnis, 265. 

; katapron , 265. 

Eubapbe 

, hrevicomis, 296. 

g uniaria, 290. 
j Eubolia 
i nasifera, 331. 

Euchloe 

| cardamincs , 120. 

Kuchlora 
j viridis , 374. 

i Euchromia 
| fulvidu, 82. 

j gang mode, 571. 

I ento mandat a, 594. 

J tperchius, 82. 

i Eudragana, geu. nov., 
545. 

limbata . 545. 

; Eudrmuias 
i asiaticus, 49. 

Eudynamis 
cyanocephala , 191. 

Euclyptes 
chrysot'ome, 265. 

Eudyptula 
minor, 252, 253. 

Eugoa 
grisea, 604. 
obseura, 604, 655. 

E amelia 
' m*r/w, 578. 


Eumeta 
minuscula, 598. 
prgeri, 598. 
wardii, 598. 

E« phaedra 
01. 

Eu pith ecia 
sp., 331. 

quadripunctata, ,‘1.31. 

| tr an gnat a, 331. 

1 Eupleeta 

ataranensis , 243. 
falrata, 243. 
hdidfera, 243. 

; mammillaris, 243. 

i pansa, 243. 

; pingoungensia, 242. 

; Euplectes 

panmiccps , 33. 
ladomsis , 33. 

1 33. 

! Euplexia 

! alhovittafa, 293. ,*108. 
i pretinata , 293. 308. 

j Euprepia 

• ca ia, 617. 
pfuBosoma , 617. 

—, vnr. aur?/tennis, 
617. 
j Euproetis 
' abdominalis, 398. 

irrorafa, 545. 

I postfca, 398. 

pygmma, 297. 

, Eupterote 
i jra/erna, 406. 

! vimhda , 4(H». 

t Euptyelna 
ocirrhot ?, 00. 

• Eurliipia 

bowfCeri, 98. 

• Euripus 

| lucasioides, 79. 

Eurois 

; auriplem , 308. 

WWW, 308. 

Euryphene 
neophron, 91. 
plistonax, 01. 
violacea , 91. 
Eurystotnua 
«/cr, 44. 

enmirostris, 187, 
194. 

orientalis, 462. 

Eurylele 
drt/ope, 92. 
melicerte, 92. 
ophione, 92. 

Eoschema 
pilosa, 576. 
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Euseuiia 
japana , 613* 
siridla, 371, 580. 
villicoides t, 013. 
woodfordii, 571. 

Euspiza 
rutildy 456. 

Euatetha 
fiaviventris, 349. 
thoracica , 348, 349. 

Eutrieha 
dolma , 627. 
excellent, 627. 
fentoni , 627. 
pin*, 627. 
remota, 628. 
eonata , 627. 


Falco 
alopex y 46. 
ardetdacw, 47- 
communis, 459. 
cuvierU 46. 
hendersoni, 461. 
rufioollisy 46. 
subbuteo, 459, 481. 

Felis 

caligata, 6, 16, 

— domestioata , 6. 

5. 

ser valina, 5, 6, 16. 

* Fentonia 
lat/w, 644. 
ocypete, 644. 

Fierasfer 

265. 

Francolinus 
grantiy 48. 
icterorhynchuAy 48. 
pileatus, 48. 
ockrogastery 48. 
shoanusy 48. 

Frafcercula 
awtoa, 252, 253. 

Fregata 
aquildy 529. 

Fringilla 
chforiSy 218. 
montifringilla, 406. 

Fringillaria 
capensis, 37. 
forfmiy 37* 
major, 37. 
orientdliSy 37. 

Fromia 
indica, 388. 
mUtporalla , 388. 
ttrntda, 388, 389. 

Fmgilegus 
paxfin-nfot, 465. 


Full* 

fuligula, 460. 
marila, 460. 
Funiculina 
quadrangularia, 267. 

* Galerita 
! ?nodesta t 28. 

< Galeruoa 
| fulminana, 351. 

I Galerucella 
I punctotostriota, 851. 
j Galago 

' demidojji, 5, 16. 
Gulerida 

| cnstata careen sU, 464. 

, Galen ta 
crisfata, *29. 

Gallicrex 
cmeredy 469. 

Gallinago 
hyemalis, 459. 
j scolopacina , 468. 

| stenura, 468. 
t Gallus 

| dowsticus, 187. 

Gampola 
J nootiSy 614. 

' Gampsorhyncbus 
I saturatior, 273. 

torquatm, 274. 

i Gan oris 

76. 

Garpulna 
; brandti, 465. 

! Gaetropacha 
j alnijolia, 629. 

iliclfoliay 628. 

—, var. japonica , 

, 628. 

; populifoUdy 629. 
j quercifoliay 629. 

J v&A##, 29k 

j Gavialia 

! ganqeticuSy 439. 

| Gazella 

1 grantiy 4. 

j thomsoni, 4. 

Gecinus 
cam*®, 466. 
puniceuty 279, 

Gecko 
/ztfm, 535. 
ptmilm, 535. 
vittatWy 90. 

Gehyra 

oceanica f 88,90. 

Gelaatooera 

extustay 006 . 

Gelechia 
•p., 338. 


Genetta 

tigrimiy 0. 

Geocorypha 
modesta, 28. 

Geoffroyius 
heUroclitus, 187, 189. 

Georaefcra 
miniata, 60*2. 
j Georyobns 
I damarensiAy 14. 

ochraneo-ctnermn, 14, 
16. 

Gerbillus 
*p., 10. 

Uucogastery 10. 

Garres 

! aJtispinis, 260. 
setifery 260. 

Gboria 

colhtoideSy 601. 

Glaphyra 
atomosa, 607. 

Glareola 
eminiy 18, 49. 
msgapoda, 49. 
nuvhulis, 49, 

Glaucidium 
perlatum, 47. 

Globieera 
rujigula, 187, 199. 

Glossopbaga 
sormna, 129. 

Oluphisia 
indica, 405. 

| Glutopbrisaa 
; contracla, 75. 
tpa phi a, 75. 
malathiiy 75. 
saba, 75. 

Glycyphana 
bensonis 377. 
cupreoUty 376. 
Jmvistemma, 377. 
jucunddy 377. 

—, var. argyroaticta, 
377. 

kvperi , 377, 
pilifera , 377. 
viridiopacay 377. 

Glyphodes 
excehalis, 579. 
stolalti, 229, 

Gnesia 
mcnippc, 66. 
perenna , 60. 
pseudeoinay 00. 

Gnophodes 
divert 58. 

Gnophot 
mspunctatOy 821, 
toiitffra, 321. 
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Gnophos 
mucidaria , 321. 
obtectaria. 321. 
partita, 321. 

Gobi us 
littoreus, 261. 

Godana 
si mu tana, 337. 
Golimda 

pulchdla, 11. 

Gomalia 
alma, 81. 

Gomelia 

albofasciata , 81. 

Gonuthothlibus 
erotoidea , 220. 

Goniodiseus 
articulate, 389. 

Gonitis 
solitrix, 223. 
vulpina, 223. 
xanfhockroa, 223. 

Gonoclostern 
UtHpennia, 636. 
timonides, 636. 

Gonodela 

fustomarpinata , 323. 
sinicarin, 323. 
streniafaria , 323, 

Gonophora 

deram , 650, 651. 
var. inter madia, 
651. 

derasoidcs , 651 

Gonyocephnlus 
podejfroyi, 90. 

Gorgopis 

niphonica , 645. 

Go?irana 
bipars, 597. 

Gram inodes 
atcrnna, 225, 231. 

225. 

peome,tried, 85, 
or u tic old, 225. 
stolid a, 317. 

Graministc» 
punctate, 260. 

Graphipliora 
canescens, 306. 
copnata, 307. 
vompfa , 221. 

293. 306, 307. 
ravhla, 306. 
valida, 305. 

Graucalus 
e lagans, 187. 
kolopolius, 184, 196. 
pectoral is, 25. 
pusiUus, 184, 187, mi. 
sclatei'i, 187, 196, 


Grus 

leucauchsn, 468. 
leacogeranus, 657. 
viridirostris, 468. 

Gryllacris 
rufovaria, 548. 
teMcllata, 548. 
variabilis, 648. 

Gymnodactylus 
mar moral us, 529,534. 
pelagicus , 90. 

Gymnophthalmus 

quadrilineatus, 352. 

| Habropyga 
j hypomelana, 31. 
ctnot'hroa ,, 31. 
suhjlava, 32. 
tenerrima, 3*2. 

Habrosyne 
derasa, 406. 
fraterm, 406. 
indica, 407. 

H adena 

adjunHa, 308. 
ch r nopod ii , 308. 
th'ifassina, 308. 

Usematopus 

459. 

Halcyon 

coromandiis, 454, 
leitropyyia , 187, 193. 

> pit eat us, 462. 

sancfa, 187, 193. 

1 satirophaga , 187. 193. 

tristrami, 193. 

Haliaetus 
albirilUi, 453. 
brantcku , 461. 
j leueopaster, 187, 188. 

pelaytcus , 452, 453. 

I Haliastnr 
l pirrencra, 1S7, 188. 

! Hantamimida 

i dadahis, 61. 

! Haplodaotyla 

andamanemtis, 387. 
australis, 385, 387, 
389. 

Hapsifera 
$«clusella, 338. 

Hurpactes 

r r#// krocepha lus, 280. 
hodpsoui, 280. 
kammha, 280. 
oreskius, 280. 

Harpalus 
chalcentus, 370. 
cra&s, 370. 
griscus, 370. 
j rvpirtMis, 370. 


099 

Harpalus 
tardus, 370. 

Harpyia 

•Wfl/w, 476, 483, 

484. 

ocypete , 644. 
taczanowsku, 643. 
Hecate ra 
modesta, 3U9. 
Heleioporus 
alhupunctat us, 170. 
HehthiH 
arm ip era, .'309. 
pdtiyera , ,‘309. 
j Helix 

! akoutanptnsis, 242. 

I boxalli, 211, 213. 
i cyclostremotdes, 212, 

I 213. 

kuttoni, 242. 
oldhami, 242. 
succinct a, 212. 
(Ge\eeella) fuiriola, 

242. 

(Planispira) sculptn- 
rita, 242. 

(l’lectopylis) pcrarcta, 

243. 

t (—) ponsonhyt, 243 
, (Xraelua) clarus, 242. 
j (—) cmensus, 242. 

; Hellula 
! tnidalis, 335. 

Helodcrma 
| susprctum, 266. 

! Hems ns 
| ajjinis, 582. 

altcrimtu , 581, 582. 
hombyllifform ts, 581. 
cyn n iris, 220. 
cgnoglossum, 120. 
fusiformis, 391, 581. 

! hylas, 511. 

mandarma, 581. 
i radians, 581. 

saundersn, 294. 

« sieboldi, 582. 
j simillima, 391. 
j Hemerophila 
; subplapiata, 320. 

1 Hemidactylus 
brookii , 50. 
i Heroieuryalid, 384. 

! Hemiplccta 

humphreysiana , 242. 
zimmuyen&is, 241. 
Hemitubifex 
bencdii , 494. 
insign is, 494. 

Henucha 
deleporpuei, 8-1. 
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Hepialus 
eemulus, 645. 
excrescent, 645, 646. 
hectrn, 645. 
pauper at us, 646. 
velleda, 645. 

Herbula 
cespitalis, 334. 
meleagrisalis, 334. 

Herpania 
iterate,, 96. 
melanarge, 96. 

Herpornis 
xanthoknea, 275. 

Hesperia 
bixer, 97. 
forestan, 81. 
inconspicua, 81. 
keithloa, 97. 
mat Mas, 8L. 

Hesperomys 
longicaudatm, 134. 
obscurus , 134. 

Heteraspis 
imperials, 345. 
nitidissima, 345. 
vestita , 345. 

Heterooampa 
bamtriga , 400. 

Heterogeuea 
conjuncta, 611. 
fiavidorsalis , 611. 

—, Tar. fuscicostalis, 
611. 

fulgens, 609,655. 
hilarata , 610. 

Mlarula, 610. 
prinoeps, 610. 
uncnla, 609. 

Heterolocha 
phoenico-tceniata, 319. 

Heteropan 
dolens, 220, 231. 

Heterophasia 
simiuima , 274. 

Heteropoda 
vswotfona, 561. 

Heterosoele 
incanm, 457. 

Hipposiderus 

478,483, 484. 
diadema, 478,483,484. 
trieuspidatm, 478, 483, 
484. 

Hippolion 
ceierio , 293. 

Hirundo 
JUifera , 40. 
gordoni. 40. 
gutturalis, 462. 
rustica, 40. 


Hirundo 
semirufa, 40. 
smithi, 40. 
tahitioa , 187,194. 

Hoiolepta 
sp., 538. 

Holothuria 
albida, 389. 
argus , 389. 

385,389. 
cadelli, 389. 
casarm , 389. 
cdulis, 389. 
fusco-cinerea, 389. 
butane, 389. 
impatiem , 389. 
insign is, 389. 
lineafa , 389. 
maculate, 389. 
munmrata, 385, 389. 
monaearia , 385, 389. 

! 7/w/rrt, 887. 
j ondautjei, 389. 

I papillate, 389. 

| par da lit, 389. 

j perrgriva , 389. 

' srabra, 389. 

bpinifera , 389. 
vagaJmnda , 385, 387, 
389. 

Homalattus 

561. 

Horn era 
clathrum , 317. 

Homoptera 
i tri/is, 313. 
j Hoinopus 
| areolatus , 251. 

1 femoralis, 251. 

, 251. 

j Hopatrum 
I sp., 538. 

•j Hoplia 

rufipes, 372. 

Hoplooephalus 
inelanurus, 88, 90. 
^ar, 89,90. 

I porpM/riaca, 89. 

woodfordii , 88, 89, 90. 
| Iloplopterus 
j spinosus, 49. 

, Hoplostemus 
japoniens, 378. 

Hormisa 
oramboides , 317. 

Hulodes 
caranea, 575. 

Hupodonta 
corticalU, 639 . 

Hyamia 

sp., 226. 


Hyamia 
palpitalis, 226. 

Hybltna 

223. 

Hybocampa 
mUhauseri , 641. 
Hyboma 
divisa, 408. 
strigosa. 409. 
HydnUodes 
sp., 545. 
erythmalis, 318. 
gravatilis, 545. 
Ilydrocampa 
1 aquatilis, 579. 
i tort alts, 334 . 

| Hyla 

i albopunctata, 167, 168. 

( arborea , 167, 169, 181, 
i 496, 497, 498, 500, 

501.511. 
buergeri, 205. 
ikwrulea, 146, 151, 100, 

, 167, 181, 498, 501, 

511. 

ewingii, 167. 

j freycineti , 167, 497, 

i 501,511. 

; tuMmata, 151,167,169, 
501. 

lutca, SH). 

1 macrops , 88, 90. 

| prronii, I(>7, 498, 499, 

501.502.511. 
themurensis, 90. 

J Hylreocarcinua 
j htnnii , 563, 564. 

ruitalis, 561,563, 564. 
j Hyliota 
| fiavigastra, 26. 

! orientals , 26. 

| Hylipsornis 

| mtvadori, 37. 

Hylodes 

martiniemm, 170,503. 
Hyloicus 

1 caligimus, 588. 

I davidis , 589. 

pinastri, 588. 
Hylophila 
prasinana, 606. 

606, 607, 

Hymenia 
fascial is, 229. 

‘ recurvalis, 229, 3113, 
Hypania 
acheloia, 64. 
goetzim, 64, 

Uithyia, 04. 

montnri , 30. 
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Hypena 
abducalis , 317. 
anansfaalts, 317. 
commharis , 317. 
cvrviferalis, 317. 
laceratalis, 317. 
aemicluacUis , 676. 

Hypercompa 
histrio, 617. 

Hyperythra 
famtwlaria, 318. 
lufca, 318. 
lutcata , 318. 
penicillaria , 318. 

Hyphantica 
cardinality 33. 
hamatoccphala } 33. 

Hyphanfcornis 
abymnica, 36. 
crocata, 34. 
dimidiata t 36. 
guerini , 34. 
habemnica, 36. 
tuteola, 35. 
ocuhirius, 34. 
dtellinm, 36. 

JEIypocaia 
jHumicomitt, 224. 

Ilypoehera 
to, 119. 

Hypolais 
pal/itla, 20. 

Hypolimnas 
alcmene, 542, 543. 
antigens, 543, 544. 
bolina, 543. 
inaria , 61. 
titter i, 542. 
misippus , 60, 61. 
monfromieri, 643. 
mosleyi, 643. 
narmii, 543. 
nerina, 642. 
otakeifa , 643. 
palls teem, 543, 544. 
pule hr a, 543. 
salmacis, 61. 

Hypolvcaena 
pkillipns , 69. 

(Tatura) pachaliea , 69. 

Hyponomeuta 
assamensis, 338. 
milkpunctaicllus, 338, 
338. 

Hypopyra 
capensis, 98. 
wtfncawa, 315. 

h jp“ „„„ 

dtana, 572. 
amntftawa, 572. 
woodfordi, 221, 231. 

Pbocj. Zool. Soc.—181 


Hypsomadius 
insignia , 650, 
Ilyreua 
lingem, 69. 

Ibis 

nvppon } 408. 

— sinensis , 468. 
Icambosida 
dorsalis , 394. 
Ioteropais 
crocata , 35. 
Ictidonyx 
zorilla, 7. 

Id flea 

mutxmda, 322. 
pallida ;, 322. 

Iguana 

Meradaia , 100. 
Ilattia 

cepkusalis , 303. 
Illiberis 
sinensis , 595. 

Ulibris 
ap. ?, 595. 
sinensis , 595. 
trista, 595. 
Ilyodrilus 
coccineus, 494. 
Indicator 
emmi, 18, 43. 
major, 43. 

Ino 

chinensis , 595. 

Iodis 

cheromefa, 227, 577. 

min id a ta, 577. 
Isopteryx 
signjferalis, 230. 
Ispida 

bengaJtnsis, 403, 
Iapidma 
pfVfa, 41. 

Ixalus 
j'useus, 205. 
leucorhinus, 173. 
opisthorhodus , 205. 
saHiola, 205. 
schmardanus, 503. 
w/ua/ttftts, 205. 

Ixidla 

cyanioentrn, 272, 

Jana 

gracilis , 83. 
strigina, , 83. 

Jartheza 

chrgsographella, 337. 
Junonia 

alhieincta, 62, 63. 
amestris, 63. 

8, No. XLVII. 


Junonia 
boiypis, 62, 63. 
cebrene, 62. 
chorimenc, 64. 
clelia, 02. 
clmntha , 63. 
cuama, 03. 
gel ami, 64. 

(52, 03. 

infracta , 50, 63. 
micromera , 04. 
ocyalc, 02. 
orithi/ia , 02. 
pc largo, 64. 
soph 'ia, 63. 
minhoei, 62, 63. 
ferea, 04. 
wallacri, 62. 
wester manni, 62. 


i 

i 

I 




Karana 

det-orata, 407. 
si mi Us, 407. 

Katha 
aprica, 599. 
Kerivoula 
hardwwkci, 484. 

Labidura 
nojrieomis , 546. 
Lacerta 

mural is y 501. 
Lachana 

lad a ken sis, 398. 
Laehnocnoma 
(Vurbani, 08. 
Laclinostorna 
gp., 373. 
diomphalia , 373. 

morosiiy 373 . 

parallela, 373. 
Ijaoides 

ficus, 295. 

L&iia 

fowtewt, 021. 

gigantea, 021. 
sinensis, 021. 

Lagatnn mn 
decayonale, 384, 388. 
depressui n, 384, 388, 
389. 

Lagarus 
aberrant, 370. 
mmhatus, 370. 
midlands, 370. 

Logon osticta 

mclanogastra, 31. 
minima , 31. 
cnwchroa, 31. 
rara, 31. 

Senegal a, 31. 

47 
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Lagoptera 
slogans, 316. 
magica, 224. 
miniacea , 224. 
Lagyra 

mycitema, 577. 
talaca , 577. 

Lamia 
adelpha , 379. 
terror, 379. 
Lamiomimus 
gottschei, 379. 
Lampides 
cyclopteris, 68. 
Lamprococcyx 
basalis, 191. 
Lamprocolius 
sptendidm, 37. 
Lamprocorax 
^nwdis, 187,198. 
minor, 198. 
Laniarius 
su/fureipectus, 25. 
LaniuB 

excubitor, 291. 
qubcrnator, 25. 
minor, 657, 662. 
rarito, 291. 
sphenocercus , 464. 
vittaiue , 291. 
Laphria 

aurifacies, 555. 
mgrocaruka , 555. 
Laphris 

emarginata , 351. 

Laphygma 
cxigua, 304. 
squalida, 221. 
Larentia 
foura, 228, 231. 
conturbata, 327. 
Laria 

l-nigrum, 622. 
Larua 

caohinnans, 458. 
cburnea, 292. 
Lar\ivora 
sibilant, 455. 
Lasiocampa 
famatella, 627. 

, prwwe, 627. 

rrmota, 628. 

strigula, 297. 

Laurion 
remote, 612. 
Lebed a 

628. 

Lebia 

caligata, 382. 
chrysomyia, 382. 
emkstis, 381, 


Lebia 

duplex, 382. 

/wwa, 382. 
lafossei, var. caleetw, 
381. 

xanthophana , 382. 
Leiothrix 
mitrata , 274. 

Lema 

melanopa, 351. 
Leocyma 
diame, 222. 
tibialis , 222. 
Lepidodaetylua 
guppyi, 90. 
woodfordi, 90. 

Lepista 
limbata , 98. 
pandula , 98. 
Lepocestes 
porphyromdas, 279. 
pyrrlmtis, 279. 
Leptaulax 
ap., 538, 540, 
UmoriensU, 540. 

} Lepiodactylus 
albilabris, 170. 
pentadactylus, 170, 
182. 

Leptopoma 
mouhoti , 536, 537. 
Leptoaoraa 
aolaenm, 573. 
leuoonoe, 83. 
sexmaculatum , 573. 
Leptura 
atra, 378. 
cincta, 378. 
suocedanea, 378. 
(Pidonia) gibbicolHs , 
378. 

(Stenura) arcuata, 
378. 

Lepua 

cuniculus . 434. 
timidus, 434. 

Leuoania 
8p,, 574. 
bfosdata, 410. 
bistrigata, 292, 301. 
cxtranea , 301. 
griseifasciata, 410. 
informs, 221. 
irrorata, 409. 
l-album, 292, 301. 
fcrayi, 301. 
penicillata, 292, 301. 
percisa, 410. 
unipuncta, 301. 
Leueinodei 
exmptalis, 335. 


Leuooma 
auripes , 622. 

621. 

subfiava, yar. piperita , 
623. 

subvitrea, 621. 
Leucophasia 
sylvicola , 70. 

Ligdia 

adustata , 325. 
coctata, 325. 

Lima 

connentrica, 207, 213. 
confusa, 208. 
dunkeri, 208. 
excavate, 207. 
yo&aM, 207. 
japonica , 208. 
laminifera, 208. 

208. 

emit hi, 207, 213. 
takUemis, 208. 
torrmana, 208. 

Zealandica, 207. 
Limacodea 
•casta new, 609. 
conjuncfa, 611. 

Atfari*, 610. 

Limantria 

dispar , rap. japonica , 

Limenitia 
sibylla, 120. 

Limnaa 
alcippoides, 67. 
alcippus , 57. 
chryrippus, 57, 61. 
klugii, 67, 61. 
Limnooarcimia 
intermedins, 563, 
564. 

Limnodynaates 
dorsalis , 170. 
tasmaniemris, 170, 
182. 

Limonidromua 
indicus, 278,464. 
Limosa 

lapponica baucri, 
457. 

Lina 

ignitincta, 351. 

Linckia 

384, 388. 
padjica, 388. 

Liochelee 
amtraUma, 556. 
Liparie 

xanihorrhm, 297. 
Liptena 
sangumea, 67. 
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Lipten* i 

undularis, 67. 1 

Lifchoaia 1 

adaucta, 500. 
agrota, 509. 

affincola, 600,654. I 

apnea , 599. 1 

rorcana, 000, 654. 
eribrata , 599. I 

. debilis, 51)9. ! 

deplana, 000. j 

gigantea, 001. . j 

grmola , 609. 

Xelveola, 600. 
immaculata, 600. » 

japonica, 600, 654. 
item, 600. j 

mmcerda , 500. : 

pavescens , 600. j 

striata , 602. j 

500. 

mtvsta, 600. 

Litfcorina 

grano-costata , 536. 
ttmUaris, 636. i 

Lobivanellus 
inormtus, 457. 

Lobopelta j 

dim unit a , 551. 

Locustella j 

fasciolata, 455. 
Lonhoceraa j 

fascialm , 41. 

Lophoooama | 

atriphiga, 641. I 

Lophoptcryx j 

camtlina , 640. 
cimtUa , 640. ! 

ladislai , 040. I 

pryeri, 641. : 

Lophura 
mngaica, 583. 
Lophuroniya 
jlavo-punctatus, 14. ! 

sikapusi, 13, 14, * 

16. 


Loriua 

cardinal ^, 240. 
chioroccrcus , 187, 

190. 

Lovenia 


dongata , 384,388. j 

Loxia | 

eurvlrosfra albivcntris, i 

466. J 

Loxioides j 

bailUni, 218. j 


Luidia 
»p., 384. 
forfictfvr, 389. 
haxdmckii, 364, 388. 


Luidia 

maculala , 384, 388, 
389. 

Luparodes 
nigripemis, 350. 
Lutianua 

a/rgentimaculatu8 y 260. 

Lutra 

leptonyx , 564. 

Lycrona 
asopus , 08. 
corydon, 120. 
knyma , 09. 
moriqua, 68. 
osiris, 68. 
pulchra, 68. 
Lycienesthes 
princeps, 09. 

Lycaon 
pictus, 7. 

Lycauges 
demissus, 322. 
relict at a, 322. 

Lygceus 

longiusculus, 553. 
mbrufevens, 553. 
Lygodautylus 
gutturalis, 50. 
Lygosoma 

ulltofamatum , 88, 

90. 

ami is, 90. 
concinnatu m, ( ,H). 
eyanogaster , 88, 90. 
cyanurum, 88, 90. 
nativitatis, 529, 534, 
536. 

nigrum, 88, 90. 
maragdinum, 90. 
solomon is, 90. 
troodfordi, 91). 
Lygropia 
sirioxantha , 229. 
Lymantria 
albofascia , 029, 655. 
aurora, 629. 

—, var. fusca, 629, 
(h’>5. 

camecolor . 399. 
c/mcolor, 399. 
dispar, 630. 
fumida, 030. 
japonica, 630. 
marginata, 399. 
monacha, 631. 
nigra, 399. 

399. 

superam, 298. 
umbrosa, 630. 

» Lynrnodynaatea 

; 503. 


Lynoornia 
tcmmincki, 278. 
Lyasidia 
mutata, 577. 

Macaria 

streniataria, 323. 
Maerochlamys 
con.epta, 241. 
Mftcrocopax 
wood for <h , 185, 180, 
187, 198, 249. 

| Macroglossa 

I sp., 220. 

affinis, 582. 
bomhylans, 582. 
fulvicaudata, 571. 
pyrrhosticta , 582. 

*w<7<2, 582. 
saundersii, 294. 
sicboldi , 582. 
st dial arum, 582. 

1 Marroglossus 

australis, 470, 483, 
484. 

minimus, var. australis, 
476. 

! Macron us 
| p/tlosus, 275. 
Macronyx 
croccus, 28. 

; Macropteryx 
com (Pus, 278. 

' long ipr unis, 278. 

, mysfacca , 187, 194. 
j Maoropj giu 
! rufo-uastanea , 187, 

i 200. 

j Macrosiia 
; incxactu , 588. 

i Mrechotj pa 
; Jtihguiosa, 380. 

» Maguiaba 
| vioesfali', 317. 

j Mahnaena 
j hochuigi’t, 397. 

j Malacouns 
i ferrugi tuns, 130. 

I longipes, 11,16. 

Malletia 

angulata, 208, 213. 

MarnoBtra 

brassictp, 302. 
chalybeata, JJ02, 

J dolorosa, 302. 

nigerrima, 302. 
stoliczkup, 302. 

Mania 

tricuspis , 16. 
Maraaiuia 
awrtfrt, 230. 

47 * 
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Maras mis 

erilitalis , 230. 

Mareca 
penelope , 460. 

Maretia 
aka, 388. 

Margaronia 
uMitalis , 670. 
glauculalis, 229, 
ooeanitis, 229. 
transvisalis, 334. 

Maruoa 
aquatilis, 579. 

Masalia 
tosta, 411. 


castaneueps, 558. 

Meoistura 

trivirgata, 464, 

Megabias 
flammulata, 27. 

Megaderma 
frons, 8. 

Mogalivma 
versicolor , 280. 

Megalixalus 
Madagascar lewis, 
503. 


173, 


Megalophonus 
fischeriy 28. 

Megapodius 
brenchleyi, 187, 201, 
249. 

Megasoma 
venustum, 298. 

Mela rap us 
fasciatus , 530. 
luteit#, 536. 

Melansema 
vmuxta, 001. 

Melanargia 
f/alathea, 120. 

Melania 
sp., 245. 

hricincta , 52, 53. 
tuberculata, 52. 

Melanippe 
flavistrigata , 329. 
jluetuata, 329.' 
restituta , 325. 

Melanitis 
determinant a, 58. 
helcna , 58. 
teda, 58. 
solandra, 58. 

Mel&nochlora 
sultanea, 277. 

Melanocichla 
bicolor, 208. 
lugubris, 274. 
pminsularis, 274. 


Melasoma 

octodecimpunctata , 346. 
18-^wac^a, 346. 
20>pi4?Ktfata l 346, 347. 
Melierax 

46. 

polyzonus, 45. 

Melittia 

anthredoniformis, 590. 
bombyliformis , 690. 
chalciformis, 590. 

S rfiow, 590. 

!?a, 392, 590. 
ktdluana , 392. 
nepcha , 392. 
Melooichla 
mentalis, 22. 
Melonycteris 
melanops, 484. 
Menophra 
subplagiata, 320. 
Mergus 
albellus, 460. 
merganser, 460. 
scrrator , 460. 

Merula 

chrysolaus, 518. 
eryihroplcura , 517. 
javancnsis , 518. 
vitienm , 518. 

Mesia 

argentauris, 276. 
Mesopriou 
garretti, 260. 

Mesosa 
hirmta, 379. 
japonksa , 379. 
myops, 379. 
Mesotrosta 
abyssa, 222. 
Metachrostis 
contingens , 412. 
Metagas tes 
bkti, 587. 

Metalia 

sternalis, 384, 388. 
Miana 

inomata , 303. 

Miera 

innooens , 222. 
Micr&cantba 
sp., 541. 

abdominalis , 541. 
Microdonta 
bicolora, 638. 
Miorobyla 
sp., 172. 

Microleon 
longipalpis , 610. 
Ifioronia 
hermaa, 227, 231* 


Mioronia 


Miorophalera 
grisea, 642. 

Microptemus 
brackyurus, 279. 

Mioroscelis 
amaurotis, 464. 

Miglvptes 

279, 


abcrram, 603. 
artaxidia, 604. 
bivittata , 603. 
butleri , 603, 655. 
calamina , 603. 
inscripta , 602. 
mactans, 601. 
miniala , 602, 603. 
pallida, 603. 
ptdchra , 601, 602. 
rkodophila , 602,603. 
rosaria, 002. 
striata , ($02. 
torrcns, 603. 

Milvus 
eetolins, 46. 
korshun , 46. 
?ndanutis, 461. 
miyrans, 46. 

Mimaarastria 

rmindschuriana, 609. 

Mimastra 
cyanura, 351. 

Mirnola 


chincnsis, 375. 
/mania, 375. 
gaschkevitscki, 375. 
lutcipennis, 375. 
simplex, 375. 
splendens, 375. 
Mimeusemia 
persimilis, 613. 
MiniopWus 
australis , 478, 479. 
sohreibersi , 478, 479 
483, 484. 

—, var. pusillm , 478. 
Mino 

kreffti, 187,198. 
Minolia 

biangulata , 569. 
chinensis , 569, 570. 
Mirafra 


apiata, 28. 
bucoUca, 28. 
sofoto, 28. 

Miresa 

wtymota, 611. 
fWmafo, 611. 
quadrimtota, 403. 



INDEX, 


705 


Miresa 

mfftisa, 403. 

Mitra 

brioncB, 563, 570. 
corruqata, 666, 
exgumta, 665, 570. 
millepunctata, 666 , 
570. 

vulpecula, 566. 
Mixornis 
gularis , 276. 

Moira 
stygia, 368. 

Molge 

cristata, 504. 
palmata, 504. 
waltlii, 504. 

M0I08SU8 

obsmrus, 129. 

Morna 

champa , 299. 

Monarcba 
hrodici , 195. 
castaneivenfri «. 186, 
194,195. 

erythrosticta , 185, 

195. 

ntfo-caUanea , 186,194, 
195. 

rufonotata , 187. 
Monedultt 
danrica , 465. 

Monitor 
bengalcmis, 99. 
gouldi , 99. 
niloticus, 106. 
Monocptin 
lumbrici , 355 
porret'ta, 356. 
Monohammus 
mixtus , 540. 
nativitalis, 589, 540. 
Monolepta 
flaviventris, 351. 
Montieola 
solitaria, 463. 

Morio 

orientals, 538. 
Motacilla 
jfcwa, 27. 
leucopsis , 464. 
ocularis, 464. 

Mugil 

carinatus, 264. 
klumingeri , 264. 

Murex 

senegalensis , 665. 
mperbus, 665, 570. 
Mus 
sp., 13. 
a&ttf, 13. 


Mus 

broumi, 484. 
ooucha , 13. 
decumanus, 534. 
delicatulus, 481. 
erythroleucus, 13. 
everetti, 534. 
gueinzii , 12. 
imperator, 479, 480, 
481, 483, 484, 534. 
infralutem , 534. 
javanus , 534. 
kaifieri, 4, 12, 16. 
macleari , 517,532,533, 
634. 

macrolepis, 13. 
mettada, 135. 
microdon , 13. 
minimus, 13. 
minutus, 237. 
muficulvuhfi, 13. 
muscitht*, 446, 447. 
nati vital is, 517, 533. 
481, 482, 483, 

484. 

rattus, 481. 

rar, 480, 481,483, 484, 
534. 

rufinus, 12, 16. 
salamonis, 481, 483. 
siluceus , 13. 
terns reghup, 482. 
trivirgatus, 481. 
univittatus, 12, 16. 
(Isoiuys) abyssinicus, 
12. 

(—) harbarus , 11, 

16. 

(Le^gada) minufaides, 

(Lemniscomyg) harha- 
rtcs , var. massaieus, 
11. 

Muscicapa 
grisola, 26. 
infulata, 26. 
Muscicapula 
kyperythra, 270. 
mactdata , 270. 
superciliaris, 270. 
wcstermanni , 270. 
Muscipeta 

270. 

Musophaga 
ros&r, 43. 

Mustelus 
antareticus , 122. 
Mycalesis 
ca/m, 58. 
eusirus , 58. 
injusta, 58. 


Myoalesis 
perspicua, 59. 
safitza , 59. 

Myelois 

bractiatella, 332. 
camea , 336. 
convergens , 336. 
urbicella, 336. 
Myiagra 

ferron/anea, 195, 196. 
pallida , 196. 
Mylothris 
chloris , 70. 

Clarissa , 70. 
narcissus, 95. 
pop pea, 70. 
trimmia, 95. 

Myrina 
silenns, 70. 

Mytilus 
edulis, 488. 

Myzotnela 
sharpei, 186, 197. 

Nacaduba 
aluta, 544. 
Nannophrys 
ceylonica , 173. 
NasiWna 
aote, 186, 189. 
finschi, 1S6, 189. 
Nasua 

nasica, 129. 

Nerera 

pnnccps, 610. 
Nectarinirt 
acik, .*18. 
a-rie, 38. 
cuprea, 38. 
cyanocephala, 38. 
erythroceria , 38. 
pukhella, 38. 
Neuieopkila 
macromera, 615. 

—, var. leucomera, 

615. 

•metalkana, 616. 
plant agin is, 615. 
Neophron 
per en opt eras, 657, 
Neopus 

malayemis, 268. 
Neotonm 
floridana, 444. 
Nepanthia 
suffiarcinat,a, 389. 
Nephele 
nespera, 293. 
Nepheronia 

ar^w, 96. 
popped, 96. 
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Nepkila 

X 'tarsia, 660, 661. 
^teryx 

Nepita 
anila, 296. 
conferta , 296. 

Neptis 
agatha , 66. 
goochii , 92. 
marpessa , 66. 
melioerte , 92. 
nemetes, 65. 
saclava, 65. 

01 * 10(3 

bidentata, 668. 
bipartita, 668. 
dauidi , 638. 

Nesocenfcor 

mito, 187, 191. 

Nesokia 

bandicota, 480. 
Neeonycteris 
woodfordi, 476, 483. 
Neusteropbis 
airatus, 5J. 

Nigrita 

amaudi, 29. 

Niltara 
grand is, 272. 
leucoprocta , 272. 

Ninox 

forbesi, 527. 
crmftfi, 183, 187, 188, 
527. 

hantu, 527. 
hypogramma , 527. 
jacguwoti , 527. 
japan icu8, 461. 

525, 526, 527. 
punctulata, 184, 527. 
sqmmipilu, 527. 
superciliar is, 527. 
variegatm , 527. 
Kipboiiissa 
arida, 320. 

Iffisus 

4(3. 

Noctua 
armigera, 301*. 
eorcnata , 224. 

, cortieea, 305. 
deplana, 600. 
depressa, 600 
exigua, 304. 

295 

UlibcUa , 224. 
m, 311. 

orichalcea, 312. 
peltigera, 309. 
mbicunda, (502. 


Noctua 
segetum, 305. 
stolida, 317. 

NodoBtoma 
tewAi, 344, 345. 
modestum , 345. 

Nola 

alhuMis , 608. 

Candida, 607. 
cento nalis, 607. 
chlamitulalis, 607. 
confuaalis, 608. 
costimacula, 608. 
fumosa, 608. 
tfwfaa, 608, 609. 
leodura , 009. 
mandschuriana , 609. 
mandschurica, 608. 
microphasma, 607. 
mimtalia, 607, 655. 
strigulosa , 608. 
tricinqulalis, 608, 
655. 

Nomopliila 
noctnella, 335. 

Noneina 
flavescens, 610. 

Northia 

cyta/e, 596, 654, 

®'rcc, 596, 654. 
psychina, 596. 
sinensis, 595, 596. 

655. 

tenuis, 590, 655. 

Notarcha 
sp., 230. 

Notodonta 
lineata, 639. 
mcticulodina , 639. 
monetaria , 039. 
tr&pida , 654. 

120 . 

(Lopbooosma) <wfn- 
ptaga , (341. 

Nototrema 
jiasipca, 219. 
marsupiatum, 167, 219, 
501,511. 
ovj/mMw, 219. 

Nucifraga 
caryocatactes, 465. 

Nudaria 
mundana, 605. 
muscula, 605. 
nubilosa, 604. 

605. 

Numenea 
disparilk, 629. 
interiorata, 615. 

Kumeniu* 
oyanopm, 459. 


Numenius 
phaopus variegatua , 

variegatua , 187, 201. 
Numida 

ptilorhyncha , 48. 
Ifychitona 
sylvicola, 70. 

Nyctemera 
aluensia , 573. 
extendens, 573. 
horites, 578. 

Zewoaoc, 83. 

| Nyclicontx 

Caledonians, 186, 203, 
i 204. 

j mandilmlaria , 186,203, 

! 204. 

maniUenm, 186, 203, 
204. 

Nyctinomus 

brasifienm, 444. 
gracilis, 129. 

Nyotipao 
altrttincfa, 315. 
cahginea, 575. 

: varicgata , 575. 

t Oberea 

; marginalia, 380. 

! vit fata, 380. 

Oelielodon 
; mcximnus, 447. 
Oehroploura 

('•nigrum, 807. 
cognata , 307. 
denticuhita, 307 
flammatra, 307. 
triangularis, 307. 
Oeneria 

031, 655. 
terebynthi, 631. 

Oonus 

jtwanicua, 389. 
typicm, 389. 

Odonestis 

albomaculata, 628 
—,var. askoldemis, 628. 
; excellent, (327. 

—, var. unicolor , 

> 627. 

! J&fo, 628. 
potatoria, 628. 
atqmans, 627. 
Odyneros 
covflumtw, 552. 

CEdioaemtui 

49. 

momatus, 48. 
semgaUnm, 48. 
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CEona 

dolosa, 628. 
segregata, 628* 
speclalnlis, 628. 

(Eonistis 
dives, 599. 
nigricosta, 598, 634. 
quadra, 598,599. 

Oidemia 
americana, 469. 

Oligocercus 
rufesecns, 22. 

Oligostigma 
vagalis, 334. 

Oligura 
mieroura, 22. 

Omaaeua 
/or***, 371. 
rotundangulus, 370. 

Oniscia 

cancellata. 568. 
macandrmi , 567, 

670. 

poiiderom, 568. 

Onitioellua 
phanteoides, 372. 

Onthoplmgua 
fodkns , 371. 
lenzii, 371. 
ruqulosus, 371. 
solivagm, 372. 

Ophiactis 
savignii, 388. 

Ophiarachna 
truramata, 388. 

Ophideres 
fultonica, 224. 
mater na, 84. 

OphiocanipBis 
pellicula, 388. 

Ophiocnerais 
marmorata, 388. 

Ophiocnida 
sexradia, 388. 

Ophioooma 
atkiops , 388. 

Armjwss, 388. 
erinactus, 384. 
seolopendrina, 388. 

Ophlodjpha 
amphitrites, 283, 284. 

Ophiolepis 
annuhm, 388. 
cincta, 388. 
nodosa , 388. 

Ophiolophus 
nomrim, 388. 

Ophiomastix 
annutom, 388. 

Opbtomasa 
caeaotica, 384, 388. 


Ophiopeza 
assimilis, 282, 284. 
conjungens, 282, 283. 

Ophiophragmua 

388. 

difficilis, 388. 

Ophiopinax 
steltatus , 386. 

Opbioplocus 
imbrica/us, 388. 

Opbiothela 
hold mini hi, 388. 

Ophiothrix 
andersoni, 388. 
co mat a , 388. 

! ualatete, 388. 

j hirsuta , .‘J88. 

j longipeda , 384, 388. 

j marten si, 388. 

merguicnsis, 388. 

! nereidina, 384, ,‘188. 

j punrtoliuihu*a s 388. 

j variahtlis, 388. 

i variegafa, 388. 

Ophisaurua 
gracilis, 352. 

Ophisma 
Let ah ills, 224. 

Ophiusa 

angularity 85. 
arctottenia, 225. 
elegans , 316. 
my ops, 225. 
ofymjna , 316. 
j Ophthalmia 
lincea, 571. 

Oreaater 

384, 388. 
rcinkardii, 388. 
superbus, 384. 388. 
t hurst mi, 384, 385, 

388. 

westermanni, 388. 

Oreociucla 
t>ar*a, 463. 

Greta 

calceolaria, 650. 
caMda , 649. 
obtusa, 298. 
pulchripes, 650. 
farpis, 649. 
j Orgyia 

appi'oximans, 626. 
gonostigma , 626. 
j pvnctatvlla, 631. 

1 simplex , 297. 

thqcllina, 625,626,655. 

Oriolua 
diffmus, 464. 

Omithoptera 
cervilliana, 117,119. 


Omithoptera 
dumlhana, 250. 
priamus, 117. 
reginte, 117,118,119. 
Victoria, 116, 118, 119, 
250. 

OrthorhamphuB 
magnirosiris, 201 . 

{ Orthoaia 
1 externa, 303. 

| Orthotomus 
I erythropterus , 22 . 

Ortygosmza 
atricoilis, 32. 

Otis 

dybowskii, 456. 
melanogaster, 48. 

| Otomela 
j lucionensis, 464. 
j Otiia 

myron, 120 . 

| Oxira 

I ochracea, 293,306,309. 

Oxyodes 
! <%/*«, 224. 

I Oxvpleura 
! 553. 

! calypso, 553. 

! polita, 553. 
i 

I Pachyeephaliia 
! astrolabi , 187, 196. 

| Pachycoccyx 
j t'ahdus, 42. 

Pachydriius 
I verrucosus, 489. 

: Paehyprora 
1 Senegal crisis, 26. 

Paederus 
ep., 538. 

Paida 

ohtrita, 604. 
obtusa , 604. 

Palimpsest is 
albmi&ca, 408. 
t orlncularis, 407. 

\ renalis, 407. 

i Palla 

! varanes , 60. 

! Paludicola 
| bibronii, 170. 

. Paiudina 
| nnicohr, 52, 53. 

Paludomus 
ornatissima, 245. 

Pandesma 
benenotata, 313. 
qu&navadi, 313. 

Pandion 
haliaetus , 459. 
leucocephaltis, 187,188. 
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Panesfchia 
Javanica, 547. 

Panopea 
luvretia, 61, 63. 

Papilio 
agctiha , 65. 
ajax, 120 , 121 . 
amestris, 63. 
amcardii, 64. 
anthem, 79. 
astcrias, 120 . 
bafticue, 68. 
bormia % 65, 
briyitta , 70. 
bromtus , 80. 
canity 61. 
cah/pso, 77. 
i'eplteus, 66 . 
chloris , 70. 
chrysippus, 57. 

62. 

eloantha , 68 . 
cohimhina, 64. 
comtantintis, 97. 
cupavia, 61. 
cynorta % 80. 
dtfdalw, 61. 
dcmolcm, 80. 
edipw, 81. 
eponina, 65. 
eleus, 61. 
erinus, 80. 
farestan , 81. 
gerontes , 67. 

f octzim, 64. 

arpax , 70. 
hetperus, 81. 
ilithyia , 64. 
inaria, 61. 
ms, 69. 
leonidas , 80. 
linyeus , 69. 
iucrctia, 61. 
lueretim, 60. 
machaon, 120. 
menippc, 66 . 
misippm, 60, 
morania, 120, 121. 
rnra/s, 120,121. 
ophidwephalus, 97. 
pelarga, 64. 
phikno'e, 97. 
podalirim, 120. 

79,120,121. 
poihix t 60. 
poppw, 70. 
p&rthaon, 120 , 121 . 
pgladcs , 80. 
ridleyanm , 80. 
salviacis, 61. 
eeverim, 78,79. 


Papilio 
siletm, 70. 
solandra t 58. 
isylvia, 76. 
feraa, 64. 
troilu8 t 120 . 
tumus, 120 . 
tynderaus, 80. 
varanes, 60. 
veronica , 61, 

P&raagiis 
liateri, 538, 539. 

Paralina 
fallaciosa, 351. 
i,npressimcula f 351. 

Paraponyx 
fraymettialie , 334. 
yangeticalu , 334. 
vayalis, 334. 

Paraea 

kilaris, 610. 
hockingii, 403. 
consocta , 610. 
sitnca, 610. 

Pardaleodea 
edi/ms , 81. 

Parisoinu 
plumbeum , 27. 

Parnara 
inconepieua , 81. 

Pamassius 
a polio , 120 . 

Paropsides 
YZ-ma<mlata , 348. 

| hieroglyphica , 348. 

nigrofasciatuB , 348. 

Parus 
uter, 455. 
leucomelas , 29. 
minor, 464. 
myer, 29. 
varim, 464. 

Pafiiphila 

! cataetnepta , 228. 

Passer 

j emini, 36. 
montanus , 466. 
motUcimSy 36. 
rufooinctw, 36. 

Patula 

macrops, 315, 375, 

Pectinura 
capenau, 282, 284. 
infematis, 282. 
intermedia, 384, 886, 
386,389. 

384, 386, 

maculata, 281. 
marmorata, 386. 
ramsayi, 281, 284. 


Peotinum 
stdlata, 386. 
Pectuncuiua 
gb/cimeris, 570. 
ymomm, 570, 
Pelobatea 
/mousy 166, 181. 
Peloohyta 
astrody 572. 

Pelodytes 

punotatuB , 165, 181, 
504. 

Pelomeduua 
Bubrufa , 50. 

Peloryctes 

inmiUina , 487, 488, 
489, 490. 
Pemplieris 
malaharica, 260. 
mangtda, 260. 
molucca , 260. 
ruBselliy 260. 
Penicillaria 
nuyatrix, 222 . 
Pennatula 
belJmrima, 135. 
naredi, 139. 
Penlacitrotus 
vulneratm, 295, 296, 
Penthetria 
axitlari », 33. 
macrouray 311. 
Penthiua 
revagana, 607. 

—, var. ruBeiana, 607. 
Pentholffla 
cteriraUs, 20 . 

Pentila 
acraa, 67 . 

—, var. Bdnguinca, 

67. 

undularisy 67. 
Perameles 
cockerelliy 484. 

Percis 

cylindrica , 260. 
Pergesa 

imngoliana , 683. 
veldta, 583. 

Pericliffita 
ihomselandimy 357. 
Pericrooot.ua 
brevirodris, 269. 
aWrcas, 465. 
croeeuBy 269. 

269. 

negicctuB, 269. 
putcherrimuBy 269. 
rubrotimbafas, 269. 
nolarie, 269. 
wroyi, 269. 
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Perictaa 
vinerea, 642. 
gigmtea, 648. 

Perigea 
leuoospila, 803. 

Perina 
bipara, 597. 

Peniis 

apivorua , 459. 
Perognathus 

famatm, 449. 

Petaurus 

breviceps papuanus,4%A. 
Petrognatha 
gigaa, 87. 

Petroacrites 
striatus, 262. 
Phj&oohla»na 
solilucis, 576. 

Phaethon 

phwnfcurus, 528, 529. 
flavirostris, 528. 
Phalffina 
angustalis, 333. 
dispar, 630. 
cup hernia, 81. 

Ara'a, 645. 
lactinea , 020. 
lujndina , 335. 

mori, 626. 
muscerda, 5119. 
neustria, 627. 
pudibunda, ($31. 
rwartw/w, 333. 
fti rat (mice, 614. 
tea, 632. 
undalis, 335. 
venalia, 294. 

(AUjiciib) ct/nfhia, 634. 

(—) macrops, 315. 

(Bom by x) ra/cr, 617. 

(—) chri/sorrhoea. 622. 

(—) fufiginosa, 618. 

(—) ilic folia, 628. 

—) l-nigrum, 622. 
monacha, 631. 

— ) /»*««, 627. 

—) plantaginu, 615. 

(— ) potatoria, 628. 

(~~) pruni , 627. 

(~) purpurea. 616. 

(—) querefolia, 629. j 
(—) rvsmtla , 615. 

(—) salicis, 622. 

(—•) rnnnio, 616. 
(Geometra) luiea, 318. 

(—) aacraria, 85, 324. 
Noetua) moult, 646. 

—) archeda, 315, 

(—) bramca, 802. 

(—) chcnopodii , 808. 


PhaUena 

(Noetua) c-nigrum, 
307. 

(—) derassa, 650. 

(—) flammatra, 307. 
(—) gcometrica, 85. 

(—) i-album, 301. 

(—) latona, 85. 

(—) lucida, 309. 

(—) matema, 84. 

(—) melicerte, 315. 

—) pyrina , 646. 

—) quadra, 598. 

(—) suffusa, 305. 

-) sylvina , 82. 
(Pyralia) daplaru , 65 
(—) fascialis, 333. 
(—) tyres, 334. 

Plialanger 
orientalu brevicepa, 
482, 483, 484. 

Phalera 
bucephata, 574. 
ftavesccns, 642. 
fuscescens, 641. 
javana, 574. 
peruda , 574, 580. 
sigmata , 641. 
tenebrosa, 641. 

Phaaianus 
colchicw, 416. 
decollatus, 267. 
principalis, 140. 
satchenends, 415. 
aAatw, 415. 
atrauchi, 267. 
tarimensis, 415. 
torguatus, 41(5, 467. 
vlangali, 267. 

Phaasus 
herd, 646. 
signifer, 646. 
sinensis, 646. 

Pheoaa 
fasciola, 401. 

Pberopsophua 
jessoevds, 371. 

Phibal&pteryx 
nigripunctata, 327. 
niyrovittata, 327, 
tersata, 328. 

Fbilampelua 
achenum, 120. 

Pbileutoma 
intermedium, 271. 
pyrrhoptemm, 271. 
malu m, 271. 

Pbiletcorua 
amaudi, 29. 

Phisis 
listen, 547. 


Phlogxnas 
up., 201. 
johiensis , 201. 
johanrue, 186, 200. 
mlomonensis, 186, 187, 
200. 

Pboueua 

bucephalus, 464. 

Pliotoacofcoeia 
amplicala, 328. 
miniosata , 328. 

Phragmatoeeia 
castanea, 644. 

Pbriasura 
sylvia, 76. 

Phnxolepia 
sericea, 609, 610. 

Pbi^ne 
vulgaris, 146. 

(Bufo) vulgaris, 145. 

Phryniscua 
cruciger , 172, 173. 
lavis, 172, 173, 

182. 

varians , 172, 173. 

Phycodes 

hirudinicomis, 337. 
minor, 337. 

Phyletis 

inconspicua , 323. 
pelloniaria, 323. 

Phyllaeanthus 
annufifera , 384, 388. 
imperiaMs, 388. 
vertidllata, 388. 

Phyllergatea 
ciirulTahts, 273. 

Phyllobatea 
bicolor , 206. 
limbatus , 206. 
mehnorhinus, 206. 
trilineatus , 206. 
trhntatis, 206. 

Pbyllobrotica 
ernata , 349. 

Phyllodea 
imperialis, 575. 

Phyllolais 
pulchdla, 21. 

Pbyllomeduaa 
dacnu'olor, 167, 181. 
hypochondrialis , 167. 

Phyllopertha 
conspurcata, 373. 
octocostata, 374. 

Phyllopneuste 
borealis, 463. 
eoronala, 463. 
schwarm, 455. 
superciliosa, 463. 
trochUus , 20. 
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Phylloscopui 
troohilus , 20. 
Pbyllosfrrophua 
sharpii , 24. 
strepUam, 24. 
Phvtodecta 
fiavipennis, 847. 

«4/a, 847. 

tredecimmaculata, 347. 

Pioa 

caudata japonica, 465. 
Picus 

leuconotus, 466. 
major, 466. 

41. 

PidoruB 
atratus, 613. 
glaucopis, 613. 

Pieris 

agrippina , 79. 
gidica, 78. 
idotea , 96. 
matuta, 75. 
orbona , 76. 
ortygna , 76. 

75. 

PiesorhynchtiB 
brodiei , 195. 
Pinacopteryx 
ortygna , 76. 
piyca, 75. 

Pipa 

americana, 181, 504. 
Pipastes 
agri&s, 455. 

Planema 
aganice , 91. 

/ymi, 66. 
montana, 91. 
Planorbis 
danleyi, 52, 55. 
sudanicus, 52, 55. 
Platalea 
tenuirodris, 48. 
Platamonia 
stenosoma, 229* 

Plate umeta 

ffwrai, 597. 

Pbiturus 
fasciatas, 90. 
Platychaama 
vwyo, 637. 
PlatydaotyluB 
mauritankus, 501. 
PlatygloBsus 
rosetfa, 264. 
Platylophus 
ardesiacus, 269. 
Platystira 
eyanea, 26. 
eenegalemis, 26. 


Pleooptera 
rsfiexa, 313. 
Plectrophane* 
nivalin, 459. 
Pleoneetuea 
mstaleucalis , 229. 
modestalis, 579. 
parallela, 229. 

Pleretee 
bellatrix , 83. 
pactolicus, 82. 
thelwillii, 83. 

8.3. 

Plesionoura 
biseriata, 97. 
galenas, 97. 

Plestiodon 

auratus, 100,102. 
Pleurotoma 
baby Ion ica , 211. 

bttlowi, 211, 213. 
cinqulifera , 567. 
Mwi, 210, 213. 
notata, 566, 570. 
(Bela) honqkongmm , 
567, 570. 

(—) fawyi, 567, 570. 
Ploceus 
ahymnicus, 36. 
baglafect , 34. 
castanops, 18, 35. 
dimidiatus , 36. 
luteolus, 35, 36. 
vnanyar, 663. 
melanotis, 34. 
melanoxantkus, 34. 
nigricollis , 34. 
ocularim t 34, 35. 
pelzelni, 36, 36. 
vitellinus, 36. 
xanthopterus , 35. 
Plotoaus 
anguillaris, 364. 
Plotus 

levaiUawti , 50. 

Plueia 

extrahens, 311. 
m, 311. 

#w^mywa,312. 
orichaJcea, 312. 
oxygramma, 223. 
dgntficans, 311. 
vertidUaia, 223. 
Pnoepyga 
ptisUla, 273. 

Poaphila 
simplex, 313. 
rinctfa, 303. 

Poedlia 

palustris oraedrodris, 
464. 


Pceeilocampa 
Bubpurpurea, 625. 
nndulosa, 404. 
Pogoaias 
bidentatus, 41. 
diadematus, 41. 
leucocephalue , 41. 
P^ynehua 

diadematm, 41. 
lacrymosus, 42. 
ImwocephaUie , 41. 
Poiana 

richardsowi , 6, 16. 
Polia 

scotochlora , 309. 
Poliomis 

rnjipennis, 46. 

PolieteB 
baldei, 552. 
hebrms, 552. 
Polyboroides 
typicus, 45. 
Polydesma 

boarmioidee , 85. 
Polyommatua 
baticus, 68. 
Polypedatee 
leprosm , 205. 
Polypioca 
aloidm a, 299, 654. 
dubia, 300. 
omata , 653, 055. 

—, var. umoolor, 654, 
655. 

Polypfcychtw 
dentatue , 390. 
trilineatus. 390, 
timesius, 390. 
PolyzonuB 
jasdatm, 379. 
Pomarea 

cadaneiventrie, 186, 
194. 

erytkrosticta, 185. 
Pomatorhinufl 
borneenm , 274. 
PompoBtola 
maragdma , 97* 
Ponera 

diminuta, 551. 

Pontia 
evame, 75. 
protomedia, 72. 
Popilia 
ademae, 376, 
airocemdea, 376. 
biguttata, 376. 
bogdanowi, 376. 
c<mtiea,X$> 
eyanea, 378* 
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Popttia 

tndigonaoea, 376. 
Porphyrio 
melanopterus, 187 . 
Forthesia 
auriftw, 622. 
chrysorrhaa, 622. 
irrorata, 646. 
raddei, 623, 624. 
mcllem, 623. 
xanthorrhixa, 297. 
Porthetria 
eurydice, 632. 
haiina, 030. 
lucescem , 682. 
umbrosa, 630. 
Porsama 
pusilla , 458. 
Pradatta 
bimaculata , 411. 
Praonetha 
pvrplexa t 539, 641. 
Prafcmcola 
ruhetra, 20 . 
Primnia 
orientalist, 549. 
Prinia 
mgsleum, 22. 
Prionocbilus 
iijnicapillw, 277. 
PrionuH 
imularis , 378. 
PrismoatictA 
hyalin at a, 62G. 
Problepsis 
cincrea, 298. 
discopkora, 647. 
Probubttlus 
mindoremis, 415. 
Procodeca 
umbrina, 398. 
Procris 
budtmis, 594. 
chinenm, 595. 
es meralda, 594 , 

595. 

fmcrali* , 595, 597. 
/«wa, 595, 597, 

654. 

nigra, 595, 654, 
peyckina, 596, 
tfr&w, 694, 595. 
Prodenia 
tnfecla, 221 . 
insignata, 221 . 
permbuda , 221 . 

221 . 

Propasser 

rosctw, 466. 

Proteus 

anguinm, 504, 611. 


Protogoniom orpha 
anacardii, 64. 
Protoparoe 
convolvuli , 220,588, 

—■, Tar. distans , 220. 
orientalis , 293, 588. 
Pryeria 
siniea ; 594. 
Psalidoprocue 
albicepu, 40. 
Peamraopbis 
sibilans, 51. 

Psenes 

guamensis, 260. 
javanicus , 260. 

Pseudis 

paradoxa, 170, 182. 
Pseudocucumis 
acicula, 389. 
Pseudophryne 
ftffaoiff, 169, 181, 502, 
506. 

Psetidospliinx 
in exact a, 588. 
Pseudosterrha 
ockrea, 324. 

Paittacus 
erithacus, 44. 
rubrovarius, 44. 

Psyche 

graminella , 597. 
longicauda , 299. 
unicolor, 597. 
viciclla, 597. 

—, var. stctinenm , 

597. 

PsycliofltropUia 
melanargia , l>12. 

Psyra 

angul{fera , 319. 
cuncata , 319. 
debilis, 319. 

Pteroloper 

475, 4a% 484. 

Pterocles 
tricincfus, 48. 
Ptarocydos 
other si, 245. 

Pterodecta 
anchora , 392. 
gloriosa , 612. 
Pterodactylus 
micro nyx, 434. 
(Qynorbampkua) 

433. 

Pteropus 

aneiteanus, 474,475. 
capistratus, 484. 
coronatus, 471, 475, 
484. 

grandis, 470,483, 


Pteropus 

hypomelanus, 471, 483, 
484. 

leucopterus, 473,474. 
melanopogon , 484. 
molomnus, 472. 
waCa/w, 616,532. 
nicoharicus , 473. 
ocularis, 472. 
rayneri , 471, 483. 
tco^ord?:, 471, 475, 
483,484. 

Pterostoraa 
palpina , 638. 
Ptervgospidea 
dj&l&ltf, 81. 
Pterythrius 
aralatus, 276, 277. 
cameranoi, 277. 
Ptilodontis 
638. 
omata, 637. 
plusiotis , 637. 
Ptilophora 
plumiyera, 638. 
Ptilopus 

187, 199. 

Salomon eusis, 199. 
superbus, 199. 
j Pupa 

! salwineana, 244 

j Pycnonotus 
j layardi, 661. 

i Pygaera 
| timonides, 636. 

timoniorum, 630. 
j Pygospila 
tyres, 334 . 
tyresalis, 334. 

I Pyralis 

alhulalis, 608. 
bractiatdla, 332. 
centonalis , 607. 
capital is, 334. 
grronfnalis , 546. 
hsteri, 546. 
platymitris, 332. 
subirigonalis, 335 
xylimlis , 332. 

Pyrausta 

silketaHs , 333. 

Pyrenestes 
ostrinus, 30. 

Pyrgus 
d«a, 81. 

Pyrinia 

phxnh'o-t&niata, S 19 . 
Pyromelana 
flammiceps, 33. 
ladoenm, 33. 
sftctf a, 33. 
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Pyrybula 
orientate, 406. 
Pyrrhulauda 
leucotis, 29. 
Pytelia 
afra , 31. 
cinereigtda, 31. 
exterior, 30. 
melba, 30. 
monteiri, 30. 
phosniooptera, 31. 
Pythia 

scarab&m, 536. 
Pythodora 

rhipistis, 227. 


Quelea 
cethiopica, 34. 
cardtnalis, 33. 
erythrops, 83. 
quelea, 34. 

Querquedula 
carolinensis, 469. 
kartlaubi , 50. 

Quimalanca 
regalia, 87. 


Rullina 

mandarina, 459. 

Bana 

afghana, 206. 
alticola, 173. 
arvalis, 173, 503. 
bufoniformis, 90. 
chakonota, 204, 
cyanophlyctis, 173. 
erytkraa, 204. 
esculenta, 144,146,147. 
149, 150, 155, 173, 
180, 434. 
galamensis, 204. 

..._• qq nn 


204. 

lateralis, 204. 
maerodactyla, 204. 
macrodon, 204, 
malabarica, 204. 
mascarenienm, 51. 
maxima*, 503. 
occipitalis , 51. 
opisthodon, 90. 
ptjtxz, 180. 
pipiens, 177. 
temporalis, 204. 
temporaria, 123, 124, 
146, 147, 173, 174, 
176, 177, 498, 500, 
503,606,511. 

Bandaoa 
grmulata, 388. 


Rappia 

51. 

marmorata, 173,503. 


Ravanoa 

creonalis, 334. 
Begenia 
albiqularis , 106. 
ocernta , 106. 


Regulus 
japonicus , 455. 
Remigia 


archesia , 315. 
archesis, 225. 
bifa8ciata, 316. 
congregata , 225, 
demonstrate, 225. 
discrepant, 225 
frugalis, 226, 576. 
gregalis, 316. 
optatura , 225. 

85, 316. 

Rhachitomus 


valens, 423. 
Rhaoophorus 
^*,497,500,503,511. 
maeulatus, 173. 
maximus, 206, 497. 
Rh&mnoea 
angvlata , 636. 
Rhamph&atos 

am/, 254. 
Bhinobrissus 
pyramidalis , 384, 386, 
388. 


Rhmooiohla 
mitrata, 274. 

Rhinoderma 
danvini , 172,231, 232, 
235,236. 

Rhipidura 
cockerelli , 195, 
rvbrofrontata, 195. 
tricolor , 187. 

Rhisommma 
indtca, 802. 
imxtricata, 801, 302. 

Bhodia 
fugax, 633. 
newara , 121. 

Rhodopygia 
hypmmas , 31, 

Rbombophryne 
tetfaefo, 172,182. 

Rhynchoa 
sinensis, 458. 

Rbyparia 
amurensis, 617. 
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rubeseeas, 616. 


Rhynarioide* 
wAtwtr/a, 616. 

Rbytidooeroa 
plimtas, 187,192. 

Rbytidonota 
plicata , 87. 

Rioanla 


affinis, 554, 
hyaHna , 555. 
flavicostalis, 654. 
pan^irformis, 554, 


pellucidOy 555. 
Rmecura 
nigresctm , 228. 
Rodontia 
lurida, 647. 

Rooaelia 
angulata, 393. 
confusatis, 393,608. 
cristulalis, 393, 008. 
cuculatella, 398. 
fratema, 398. 
saripta , 393. 

Roaama 

cinnamomea, 637, 655. 
637. 

plumoides, 637. 
Rubigula 

272. 

Rumia 

mimulina , 318. 
Ruticilla 
auroreay 463. 
phamicurus, 20. 


Saccopfceryx 
bilineata, 129. 


fulgida, 339. 
jansoni, 339. 
839. 

petelii, 339,340. 
Salainandra 


aim, 504,505. 
maculata, 434. 
maculosa, 498,504. 
Salariat 


brevis, 264. 

Uopardm, 264. 

*e&i, 264. 
sindensis, 263. 

Salmacifl 

bttofcr, 384,388,389. 
dussumieri, 384, 388, 
389. 

rarispina, 388. 
sulcata, 384,388,389. 
Salxao 
/aria, 3, 
fontinalis, 3. 
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S&lxuo 

mlvelinus, 3. 
Salpornis 
emmi, 37. 
salvadorii, 37« 

Samanta. 

perspicua, 59. 


Samoa 

bipunctalis, 333. 
gracilis, 334. 
magna, 333. 
verburii, 333. 


Sarnia 

cecropia, 119. 
Saperda 

380. 

Sarrothripa 
undulana, 607. 


Saeia 


abnormis, 279. 


Satara 

woodfordi, 576,580. 
Batumi a 

634. 

dekgorgiwi, 84. 
grolel, 40 
'hocking ii, 402. 
fordid, 402. 
lunulata, 635. 
pcrnt/i, 633. 
undulafa , 635. 
Sauloprocta 
cockereUi , 195. 
Sauropatis 
sancta, 193. 
maurophaga, 193. 
tristram, 193. 

Saxicola 
dsserti, 140. 

Scalops 
aquations, 443. 
Scarabaeus 
pttkecius , 86. 
aafoww, 86. 

#ae*r f rar. peregrinus, 

871. 

Scaritea 
uadwite#, 369. 
Sohistomitra 


funeralis, 612. 

Schcenioola 
polaris, 466. 

Sciapteron 
bidncta, 592. 
crabroniforme, 591, 
ferale, 591,654. 
wgwfc, 591. 

SoiuruB 
atmulatus, 9. 

4, 9,10,16. 
coftyfatfi 9,10. 


Sciurus 

hypopyrrkus ocllimi , 


lemniscatus, 9, 10. 
poensts, 9. 
pyrrhopus , 9, 16. 
rufnbrachiatm, 8,9,16. 
stangeri, 8, 9, 16. 
Scolopax 
rusticula, 459. 
Scolopeudra 
morsitans, 556. 
subspinipes, 556. 
Sooparia 
alcmalis , 335. 
optatnsalis, 335. 
Soupelodes 
ursina, 611. 

Soop* 

capemis, 47. 
gin, 47. 

454. 

semitorgues, 461. 
africana , 47. 

Scopula 
criastisalis, 335. 
vinctalis, 335. 

Soopus 

umbreita , 285, 288. 
Seotomera 

293, 332. 

Scotoeia 

conturbata, 327. 
dubiosata, 327. 
expense, 327 
minumta , 328. 
nigralbata, 327. 
venimaculaia, 327. 
Scyllium 
mhe-l-alma, 127. 

Soy taster 
(cgyptiacus, 388. 
geuatkea, 388. 
variolates, 388. 
Semiooeros 


dactuloptila, 230. 
Semiotniga 
diplotata, 319. 
Seriamia 


Imisii, 620. 

Sericia 
aaops, 224. 

Aer*i, 372. 

Sorranua 

aftiwsfo. 258, 259. 
diacanthus, 269. 

258, 259. 
grammicus, 259. 
UUifasciatus, 259. 
praopercularis, 259. 
**rotato,258,259. 


Sesapa 

inscripta , 602. 

Seaarma 
lafordii, 88. 

Sesia 

alternate , 581. 

581. 

radians\ 581, 582. 
saundersii, 294. 
ve/o.r, 592. 
whitelyi, 582. 

Sessinia 
sp., 538,539. 

Setina 

calamaria, 392. 
jlava, 601. 
micans, 601. 
ochracea, 601. 
mtmsi#, 601. 

Setora 

sinensis, 611. 

Seudyra 

longipennis, 614. 
noctuina, 613. 
subfiava, 613. 
ve.nmta, 614, 655. 

Sibia 

simillima , 274. 

Siccia 
cajfra, 605. 
maculate, 605,665. 
Siculodes 

antiralis , 228. 
Sigmodon 

hispidus, 129, 445, 447. 
Simplectea 

ocularis, var. crocata, 

34. 

Sinna 

extrema, 615. 
Sippharara 
euchromiella , 580. 
vwodfordi, 579, 580. 
Sitagra 
luteola, 35. 
ptlselni, 35. 

Sitta 

amurensis, 463. 

Siva 

castaneimitda , 275. 
sordida, 276. 
sordidior, 276 
Smerintbus 
arc/tw, 587. 
askoldensis, 585. 
christ&phi, 586, 
dissimilis, 586. 
dyras, 586. 
eversmanni, 586. 
gaschkemlschii , 586. 
ocellatus, 587* 
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Smerinthus 

planus, 587. 
pojmli , 120. 
sperchius, 585, 586. 
tatarinovii, 586. 

120 . 

Somatina 
mthophilata , 298. 
Somena 

scintilla*#, 624. 

Somera 

acronycta , 642* 
cyanea, 642, 655. 
Sonagara 
superior, 226, 576. 
Sorella 
ewim, 36. 

Sorex 

myosunts, 531. 
tenuis, 531. 

(Notioaorex) crawfordi, 
444. 

(Sorex) personate*, 
443. 


Soritia 

pulchella, 295. 

Spatula 
clypeata, 400. 

Spelerpes 
/bsea, 504, 511. 

Spermatophtbora 
pulverwenta, 336. 

Spermopbilufl 
spilosoma, 444. 

Spermoapixa 
guttata, 30. 
heematina, 30. 
ruficapilla, 18, 30. 

Sphecia 

contaminata, 590. 
Jurscni, 591, 654. 
rhynchioides, 590. 
romanovi, 591, 654. 

SpbenisduB 
demersus , 252, 253. 

Sphingomorpha 
monteironb, 85. 

Sphinx 
anceus, 585. 
apropos, 587. 
btmAiliformis, 590. 
velerio, 293. 
rhalciformis, 590. 
clothor , 584. 
constricta, 589. 
convolvuli, 588. 
davidis, 589. 
elpenor, 584. 

583. 



Sphinx 

ligustri, 120, 589. 
livomioa, 293. 
morpheus, 293. 
nessus, 584. 
ocellata, 587. 
oldenlandia, 584. 
pict/s, 681. 

pinastri , 120, 588. 
fio&cis, 687. 

stdlatarum , 682, 
streckcri, 581. 
Spil&rctia 

basilimbata, 618. 
Irifasciata, 619. 
casignata, 394. 
dalbergice, 394. 
imparilis, 620. 
inaqualis, 619. 
iowe, 618. 
mollicula , 619. 
sagittifera, 394. 
stigmata, 394. 
mbcamea, 619. 
Bpilobotys 
arctioides, 579. 
Spiloznela 
jaguar al is, 578. 
Spilbeoma 
bisecta, 618, 655. 
fuliginosa , 618. 
ineequaUs, 619. 
lubricepeda, 618, 619. 
luctifera, 618. 
menthastri, 618. 
mollicula, 619. 
punctarum, 618. 
ruf>escem, 616. 
rubidorsa , 395. 
sangaica, 296, 618. 
seriatopunotata , 618, 
619. 

subcamea, 619. 
Spiraraa 
cokarens, 315. 
Spiroatreptua 

(Nodopyge) cxocati, 


Spisaetus 

nipalenm, 265. 

Spodoptem 
mtbes, 221. 

Spondylia 
buprestoides, 378. 

Sporothlaate* 
fasciatm, 30. 

Squatarola 
Helvetica, 457. 


Stacbyri* 
nigriccps, 275. 
nvgricodvs, 275. 


Stamnodea 
pamphilata, 330. 
Stauropua 
altemus, 400. 
berberisa, 400. 

643. 

inaicus, 400. 
persimilis, 463. 
rfacaoitowafcw, 643. 
Stairia 

subobUqua , 224. 
variability 223, 231. 
Stenia 

omatalis, 229. 
Stenogyra 
artenois, 358. 
octona, 358, 359. 
souverbiei, 358. 
tuckeri, 358. 
Stenopteryx 
hybridalis, 335. 
Stenoatira 
plumbea, 27. 

Sterna 

longipennis, 187. 
Sternocera 
Hugh, 86. 
Sternotoniis 
bohndorji, 87. 
Sternuia 
sinensis, 409. 
Sterrba 
lahda, 324. 
sacra ria, 85, 324. 
Stichopus 
chtoronotus, 389. 
yariegatus, 389. 
Stietoptera 
cucullioidcs, 223. 
Stigmafium 
sp,, 538. 

Jlava, 601. 
inicans, 601. 
Stilbomyia 
decrescent, 555. 
jucunda, 555. 
Stilpnotia 
salicis , 622. 

, 388. 

Stoparola 
melamps, 27). 
thalamnoides, 271. 
Strepaimela 
MgntfcraUsrW). 
Streptaxis 
hrmmim , 244. 

Strix * 

jlammea, 47* 


StomopneuBtes 
vartolaris, 364 
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Strophidia 
bigthana, 578* 
cokalis, 678. 
hyemalis , 578. 
Sturnus 

cineraoeus, 465. 
Succinea 

listen, 596| 587. 
solidula , 536. 
mlitaria, 536. 

Sula 
sp., 529. 

Surattha 
edbipmms , 332. 
Buraia 
nyetea, 459. 
Suthora 
webbiam , 464. 
Syoobius 
melanotis , 34. 
Sylvia 

hortensis, 20. 
Sylviella 

mwroura, 22. 
Synagrifl 
notutus, 260, 
tesnioptems, 260. 
Synapta 

380. 
grisca, 389, 

mtfa, 389. 
Syntomis 
annctta, 593. 
er china, 593. 
fortunri, 593. 
georgina, 294. 
germana, 593. 
mandarinia , 593. 
minor i 294. 
pheaea, 593. 
thelebus, 593. 
zelleri, 593. 

Sypna 

punctosa, 315. 
Syrnium 
nivicolum, 462. 
Syrrbaptea 
paradoxus , 291, 

413. 


Syrrhopua 
chatcms , 206. 
cystignathoides, 206. 
guttulatm, 206. 
hylatformis, 206. 

206. 

mamockii, 206. 
ridetts, 206. 
verrucipes, 206, 
wrruoulcUus, 200. 


Byatropha 
nivim, 598. 


Taderna 
sinensis, 611. 


sylvina, 02. 

Talpa 

mropma, 435. 

Taragama 
cast anopt era, 404. 
gancm, 405. 
vcnustum, 298. 
Tarsolepis 
remicauda , 644. 
Taruous 
pule her, 68. 

Tchitrea 

melanogastra, 27. 
Telllus 

carinatus, 86. 
hacquardi, 86. 

Tegna 

hybUnella, 337. 
Teinopyga 

reticularis , 615. 

Teiua 

tcgnexin, 100. 

Telchinia 
bcmasia , 65. 
c<yfowa, 66. 
eponina, 65. 
fyria, 65. 
sganzini, 65, 66. 
stenobca , 66. 
vinidia , 65. 

Telea 

anguHfera, 119, 120. 
polyphemus, 119. 
promethea 119, 120. 
Teieoaaurua 
temporalis. 439. 
Telephonus 

erythropterus , 25, 
minutus, 25. 
senegalus, 25. 
Telmatobius 
170. 

Teimiopleuroid, 384. 
Temnopleurus 

rcynaudi, 1184, 388. 
torewnaticus, 384, 3S8, 
389. 

Tephrina 
aefectaria , 85. 
Tephrosia 
vagaria, 321. 

Teraoolua 
anteupompe, 74. 
antemppe, 74, 92. 
antigens, 94, 95. 
-if***, 56, 72, 92, 


j bacchus, 73. 


Teracolua 
calais, 92. 
chrysonome, 92, 94. 
citreus, 92,93. 
comptus, 92, 94. 

<&rwa, 74. 
eione, 74. 
eucharis , 93. 
eunoma, 73. 
evarne, 75, 93. 
halimede , 92, 93. 

Aetfe, 74. 
helvolm , 94. 
hetcera, 72, 73. 
ignifer, 95. 
incretns , 92, 93. 
iowe, 73. 
jobina , 73. 

/co, 92, 93. 

92, 93. 
mulans, 92. 
omphaloides, 92. 
phiUipm, 75. 
phlegyas, 73. 
phornius, 74. 
protomedia , 72. 
pmtdacaste, 74, 92, 93. 

puniccus, 72. 

fopAtf , 93. 
w«wtfz<s, 92, 94. 
xanlhcvame, 93. 

Teriaa 

ampler a, 544. 
bisimmta, 71. 
hoisduvaliana , 71. 
bmida, 71. 
brigitla , 70. 
chaleomiceta, 95. 
dentUimbata, 71. 
heeahe, 95. 
orient is, 71. 
patruelis, 545. 
regularis, 71. 
seneaalensis, 71.* 
sol if era, 71. 

~-<*,71. 

Terpsi phone 

<7>m, 270. 

cristata, 27. 
melanogastra, 27. 
Teatudo 
horsjieldi, 251. 
Tetralobus 
cnbrhoUis , 86. 
dufouri, 86. 
rotundifrons , 86. 
subsulcalm , 86. 

Textor 

jla virostris, 36. 

Thais 

polyxma, 120. 
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Thaiassodes 

opaUna, 227,577. 
pqtarfr 577. 
sorimrte, 227. 
timoclea, 227,231. 

Tbalpoehares 
triangularis, 309. 
Tbanaos 

djalala, 81. 
Thanatarctia 
inferwUis, 617. 

Theloderraa 

lepromm, 205. 
TUeophilft 

mandarinus, 626. 

Thera 

consimutt , 32b. 
juniperata, 326. 
Theretra 
equtstris, 584. 
Thyatira 

am-orina, 6ol. 

batis, 299,406, 661. 
coynata, 299, 406. 

flavida, 661. 

itwU^ndorfi, 651. 
pryeri , 651. 
pudens, 651. 
trimaadata, 651. 
vicina, 299. 
violacea , 651. 
Thyone 

tacellus, 389. 

"5SSS*«r. 

Thyridiphora 

fenestrata , 311. 

590. 

usitata, 590. 
Timeha 
ntyriooffo, 275. 
Tinea 

noctuella, 835. 
pulchella, 83. 

!K Xw*.67. 
auraa. 67. 
mylothrina, 67. 
sanguined, 67. 
tropical^ 68. 

Tinnunculus 
alaudariuB, 46. 
o/«p«,46. 
japontcw , 461. 
tinnunculus , 46. 
Tintfaia, 


Tockus 
fasdatus, 41. 

Tortrix 

mundang, 605. 
prowaaaa, 606, 

607. 

Totanue 
ealidris, 457. 
glctreola, 457 . 
gfottis, 457. 
ochropus, 457. 

Toxocampa 

lunifera, 575. 

Toxopneuates 

pitedus , 388. 

Trahaia 

cristata, 628. 

visAittt, 298. 

869, 800, 361, 

Bi^',^59, 361, 364, 
365,366. 

Trachycomua 

ochroccphalus, 272. 

Trachydoaaurus 
rugosus, 100,102. 
Trachynotua 
coppingeri, 260. 
nirnlli, 260. 
Trachyoaaurus 

rugosus, 422. 

Treron 

ca/iws, 45. 
nudirostris , 45. 
Triaena 

denticufata, 408. 
TriohaBter 
elegant, 388. 

Trichins 

8nccindu8, 378. 

Tricfaoglossus 

18 *i 

191. 

Tricholeema 
lacrgmosa, 42. 
Tricholais 


Tringoides 

kypoleucm, 528. 
Triplogeniua 

370. 

gratula, 3oo, 
Tnponyx 

kalinowsmt, 467. 


elegant, 22. 
Trigonodee 

acuiata, 85. 
ctpkise, 225. 


«$*#, 593 . 
Tirumala 
petiverana, 57, 


313. 


^inato,467. 
cindus, 468. 
minuta, 468. 

457. 


ebmpfact/ns, 586. 
dissimilis, 586. 

W M6 > ^ mb 
pimpenntt, 585,580. 

586. 

sperchins, 585. 
Tmula 
«wdraw, l>42. 

Triton 

cristafus , 5U7. 
Trochilum 
eurytion, 590. 
phorcus , 690. 
Troobiw 


209,213. 
(Zizyphinus) cxquisitus, 

Troglodytes , 

fwni^tu* daurtrus, 

niger , var. marungemi* , 

Bchminfurt hi, 5. 
Tropeea 
aliena, 634. 
dulcim, 634. 
gnoma, 634. 
selene, 634. 
Trnncatella 
valida, 536. 

Tubifex 

hmedn, 487 , 488. 
hilineata, 487, 488. 
hvalinus , 487, 488. 
fincatus, 487, 488. 
papilloma, 487. 
polluddus, 487,488. 
rivulorum, 492. 
Turaoowia 

cramrwdns, 1W. 

Turacns 
gigantcus, 44. 
Turcica 

cAimmu, 669,670. 
Ww*. 669. 

Turdinu* 

Syrians, 276. 

Turdus 

517. 

fusoatus, 463* 

463. 
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Turdoi 
obacurtut , 454. 
pallidus, 455. 
Turritella 

robusta, 211, 213. 


Turfcur 
rupicoUi , 407. 
semiforgicatus, 45. 
torguaia , 467. 

Tylophorus 
wulffimii, 380. 

Tympanietert 
ruoidormlis, 409. 

Typhlops 
ahmw*. 90. 
esckrichfii, 50. 
exoaxti, 529, 534. 
liberfonsis , 50. 


TJmbrina 
rinvata , 200 . 
striata, 260. 

Unio 

anuninatm, 50. 
agi/pt focus, 66. 
bakeri . 56. 
caillaudi , 50. 

Upupa 
epops, 454. 

Prague 

^ in of ell fus, 400. 

Urapteryx 
pUiristrigttia, 318. 
Probrachva 
axil for is, 33. 
Urodynamis 

fait ir mi*, 191. 
Uroroastix 

hardwickii, 100 . 
tpiniprs, 100 . 

Pro my s 

cerrinipes, 237, 239, 
484. 

•Prospixins 
gnmquforis, 525. 

523, 624. 

Vadebra 
macleari, 542. 


Vanellus 

cristatm , 468. 
grsgarius, 410. 
Vanessa 
antiopa , 120 . 
chorimme , 64. 
galami, 04. 
to, 120. 
levana , 120 . 

Varanus 
griseus, 99. 
indicia;, 88, 90. 
nttoticus , 50, 99. 
salvator, 99, 105, 100. 
Varmina, gen. nor. 

indica, 405. 

Venilia 

porphyromehis , 279. 
pyrrhotu, 279. 
Vesperugo 

uhramus, 478, 483, 
484. 

angufotus, 484. 
ge'orgianus, 444. 
Vidua 

principal is, 32. 
Viraehola 
//ate, 09. 

Vireo 

* olitarfo, 002 . 

Vithora 
agrionidrs, 014. 
stratonice , 614. 

Vulpes 
gnffifhi, 1. 
leucopus, 1. 

Xant bodes 
imnoccm, 310. 
intercept a, 222. 
Xanthopygia 
tricolor, 465. 

Xan( ho^et la 
innointuna, 337. 
XenophrvM 

monticola, 165, 181, 
504, 511. 

Xenopus 
cafairnltts, 1 < i3. 


! Xenopus 

; ^ 163, 181, 504. 

: Xenia 

j erytkropus, 10, 10. 
j Xylina 

j arciipcnnh, 653. 
mirahilis, 651. 
Xylophanes 
gorttfs , 584. 
Xylophasia 
j indica, 302. 

• Ypsipetes 

undukita , 326. 
Ypthima 

59. 

dolcta , 59. 

! itonxa, 59. 

< papillaris , 59, 

! 60. 

1 simplicia, 59. 

1 Yungipicus 
dorriest , 406. 

' seebohtni, 4(57. 

Zebronia 
bilinrcdaUs , 335. 
jnguaralis , 678. 

Zen i is 

karpax , 70. 

’» Zeuzera 
j pgrina , 640. 

( Zizera 

09. 

Zouogastris 
1 erythroptera, 31. 

Zos temps 

albigularfo, 520. 
((triceps, 520. 
fiuwifrons, 519, 520. 
hy)>olcuea, 519, 520. 
mysoriensi*, 519, 520. 
nut alls, 518. 
pal petrosa, 519. 
Zyga»na 

cast'hmirnisi 294, 

chrisfophi, 1)97. 

w? phono,, 597. 
zMefow, 593. 
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